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CHAPTER 1

INTRODUCTION

INTRODUCTION

Urbanization and industrial activities around the country have significantly altered the natural landscape of our
Nation’s watersheds.  This, in turn, has adversely affected both the quantity and the quality of storm water runoff
and has contributed to the chemical, physical, and biological impairment of receiving waters.  Studies, such as the
Nationwide Urban Runoff Program (NURP) study (EPA 1983), have shown that storm water from urban and
industrial areas is commonly contaminated by heavy metals, synthetic organics, pesticides, fuels, waste oils, and
pathogens.

Congress, recognizing the importance of controlling these discharges, passed amendments to the Clean Water Act
(CWA) in 1987 requiring that the U.S. Environmental Protection Agency (EPA) issue regulations addressing
storm water discharges under the National Pollutant Discharge Elimination System (NPDES) program.
Promulgated on November 16, 1990, the NPDES regulations establish permit application requirements for
operators of certain municipal separate storm sewer systems (MS4), as well as of storm water discharges
“associated with certain industrial activity.”  Regulated municipalities include those cities and counties operating
medium and large MS4s (serving a population of 100,000 or greater) and other MS4s specifically designated by the
permitting authority.

According to CWA mandate, municipalities regulated under the NPDES program must, at a minimum, achieve
technology-based requirements (i.e., must reduce pollutant loadings in MS4s to the “maximum extent practicable”
[MEP] and must effectively prohibit non-storm water discharges through their MS4s) as a first step toward
achieving loading reductions consistent with applicable water quality standards.  While MEP was not explicitly
defined by Congress, EPA interpreted it to mean that municipalities will develop and implement comprehensive
storm water management programs.  These programs, proposed by the regulated municipalities under Part 2 of the
permit application, are required to address a number of storm water control measures, including methods to detect
and remove illicit discharges entering municipal storm sewer systems, as well as appropriate best management
practices (BMPs) to address discharges from industrial, commercial, and development activities.
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Chapter One Introduction

At this time, all regulated Phase I1 municipalities should have submitted both Parts 1 and 2 of the municipal storm
water permit application and will soon begin implementing the storm water management programs they have
proposed.

PURPOSE OF THIS MANUAL

The purpose of this manual is to provide practical guidance for municipalities on how to best implement their
storm water management programs.  As mentioned above, most municipalities have already proposed these
programs under Part 2 of the application.  Upon approval by the permitting authority, these programs will then be
incorporated into the municipality’s permit and will serve as the blueprint for the municipality’s storm water
management activities.  Permit conditions, however, cannot specify all the procedures necessary to put storm water
management programs into effect.  It is suggested that municipalities may need to take steps to ensure that storm
water management programs are implemented in a practical, cost-effective manner.  As noted throughout this
manual, the storm water program is a watershed-based stream protection program.  Storm water sources include a
host of source categories, many of them associated with residential, commercial, and industrial land uses.  This, a
host of controls is available for this diverse set of sources.  An effective Storm Water Management Program
(SWMP) will consider all sources and will provide a framework for establishing control priorities on a holistic,
watershed basis.

This manual is intended to help municipalities through this implementation process for their storm water
management program.  A basic seven-step planning process described in this chapter provides a framework for
effective decision-making and long-term planning.  Municipalities are encourages to revisit decisions made during
Parts 1 and 2 of the permit application process to reassess their overall planning strategies, selected controls,
policies, and programmatic measures.  In addition, this manual is intended to help municipalities transform their
storm water management program elements from words into action.  For example, many municipalities pledged to
develop “public outreach programs” to promote awareness about the effects of storm water runoff.  But how should
such programs be structured?  What are the most cost-effective methods for educating community members?  What
are the advantages of pursuing a public outreach program versus a public participation event?  This manual will
help municipalities answer such questions and provide guidance on implementing storm water management
program activities into the future.

Finally, this manual emphasizes a watershed protection approach, an integrated, holistic strategy for more
effectively restoring and protecting aquatic ecosystems and protecting human health.  This approach represents a
renewed effort by EPA to focus on hydrologically defined drainage basins—watersheds—rather than on areas
defined solely by political boundaries.  For a given watershed, regulated municipalities are encouraged to consider
not only the water resource (e.g., stream, lake, estuary, or aquafer) but all the land from which water drains to that
resource.  As water drains off the land, it carries with it the effects of human activities throughout the watershed.

1Pursuant to Section 402(p)(2) of the Clean Water Act, Phase I of the storm water program covers the
following:  A)  a discharge with respect to which a permit has been issued under Section 402 before February 4,
1987.  B)  a discharge associated with industrial activity, C)  a discharge from a municipal separate storm sewer
system serving a population of 100,000 or more, and D)  a storm water discharge that the administrator or State
determines may be contributing to a violation of a water quality standard or is a significant contributor of
pollutants to waters of the United States.  Phase II of the storm water program potentially could cover any sources
not covered under Phase I.  A request for public comment on Phase II targeting and control options appeared in the
Federal Register on September 9, 1992.
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Consequently. to protect water resources. II.IS rmportant to address the condition of land areas within the 
watershed. Bv conccntratlne on natural resources and systems. it is possible to detect and take remedial action for 
such problems as declines m Il\.lng resources and habitat loss. as well as to identify the more commonly recognized 
problems associated rvtth elcwcd pollutant concentrattons. This manual provides guidance for municipalities to 
tmplement thetr storm crater management programs uithin a watershed protection framework. 

INTENDED AUDIENCE 

Thus manual IS Intended to pro\ ~dc culdance for regulated municipalities as they begin tmplementmg their storm 
\varer management programs Kcgulated munxrpaliues Include ciues and counues operatmg mutucipal separate 
jtornl sewer qsterns that sen.c popul,~t~ons of 100.000 or more. as well as certain munictpalities specifically 
dcslgnuted by the permlttlng ~uthont\ Indtvtduals from a variety of different muntcipal depanments could 
po~cm~;til>~ be InsoIled \ilth program dc\4opment and tmplementatron and ~111 benefit from readmg this manual. 
r,lblc I - 1 Identlfxs the mumcipal agenctcs and personnel who may be mvolved rn rmplementmg the storm water 
Inanagement program Thts manual IS also Intended for use by State and Federal employees xststrng 
r~lun~c~palrt~cs to meet their NPDES stoma abater program objedl\.es. 

T.4BLE 1-l. .4GENCIES AND PERSONNEL INVOLVED IN Storm water 
51ANAGEMENT PROGRAM DEVELOPMENT/IMPLE.MENTATION 

imlnicipal AjyIlCics 

Butldtng Department 
Cit\l/County Attomq’s Ofice 
Department of En~~lronmental 

Management 
Englneenng Department 
Fire Department 
Health Department 
Planmng Department 
Pohce Department 
Public Works Department 
Site Plan Review Department 
Water and Sewer Department 
Zontng Department 

City/County Personnel 

Counctl members or other elected 
officials 

Emergency response teams 
Engineers and enlrlronmental 

planners 
Financial offkers 
Inspectors 
Public health offtcers 
Public outreach personnel 
Public works directors 
Site/building inspectors 
Site plan reviewers 
Treatment works operators 
Zoning board members 

Other Membws of CmWty 

Community representatives 
Educators 
Environmental advocates 

ORGANIZATION OF THIS MANUAL 
Thts manual. organized tn a two-volume set provides specific guidance on how to implement particular aspects of 
the storm water management program. The manual does not track all requirements of the two-part permit 
application: rather. tt addresses certam elements of the storm water management program (developed under Part 2 
oi the applicatton) that could be problemauc for municipalities to implement. such as illicit detectjon and removal 
procedures, public education efforts. and ongoing monitoring programs. Case studies from municipalities around 
the country have been provtded at the end of each chapter. Wherever possible, worksheets, pictures, maps, and 
charts have been included to help tllustrate a particular process. 
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Chapters. in each volume, are organized as follows: 

Volume I: (Planning and Administration) 

. Chapter I: Provides an overview of the NPDES storm water program, reviews the topics addressed 
by the manual. outlines the storm water management program planning process, and 
exammes the relattonship between the NPDES program and other urban runoff 
management programs. 

. Chapter 2: Helps muntcipalities establish priorities for storm water management activities to ensure 
the greatest return on their investment. The chapter also provides methods for ranking 
problems t I.e.. pollutant sources and receiving waters) and appropriate controls. 

. Chapter 3: Offers hands-on guidance for fulfilling certain administrative requirements, including 
procedures for developing effective public outreach/public participation programs, 
tinancmg the storm water management program. and completing required annual 
reports. 

. Chapter 4: Provides specrfic policy guidance on how municipalities may develop effective programs 
IO detect and remove Illicit discharges into their MS-is. 

Volume II: (Technical Approach) 

. Chapter 5: Updates gurdance on developing sampling and monitoring programs/procedures for the 
detection of illicrt entries into storm water drainage systems; 

. Chapter 6: L’pdates InformatIon on storage and/or treatment facilities for urban storm water; 

. Chapter 7: Provides matrices of source control (or nonstructural) and structural BMPs indicating 
applicabrluy, effectiveness, advantages, and disadvantages of particular controls; 

. Chapter 8: Comptles guidance on operation and maintenance required for structural BMPs and 
residuals management practices; 

. Chapter 9: Develops methodology for evaluating and designing wetland systems for urban storm 
water pollution control. 

DIFFERENCE BETWEEN THIS MANUAL AND OTHER PUBLICATIONS 

A number of guidance materials address municipal storm water permit application requirements and urban runoff 
management as listed in this chapter references, including the following EPA publications: 

. Guidance Manualfor the Preparation of Part I of the NPDES Permit Application for Discharges 

From MunicipalSeparate Storm Sewer Systems (April 1991). (EPA 1991a) 
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. Gutdance .\fanualfor the Preparatton of Part 2 o/the X’PL3ES Permtt AppltcatronJor Dtscharges 

From .\iunrctpai Separate Storm Sewer $vstems (November 1992). (EP.4 1992a) 

Tlus manual differs from most oft he other publicauons because rather than focusmg on completing municipal 
permit applIcallon requirements. 11 provides gtudancc on how to develop and implement a long-term. cost-effective 
5rorm \r.ater managemenr program SpecIficaIl\.. fhts document ~111 help municqxditres fo set pnonues for 
successful program lmplementatlon. Whde the manual concentrates on NPDES requirements. it also encourages 
rnumclpahtles to consider a broad range of related storm water/watershed management programs (e.g., nonpoint 
source programs or coastal Lone nonpolnt pollution control programs). This holistic approach to storm water 
management provides a frametvork that allows a municipality to integrate IU storm water program effectively with 
other watershed protecuon efforts at the local. State. and Federal levels. This manual is part of a family of 
IIIS~:IIIIK a\,allable from EP.4. states. and other sources. Where informatlon IS already provided in other 
publicarmns. the manual w11l direct the rcadcr IO those documents. 

Ok’ERVIEW OF P.4RT 1 AND PART 2 PERMIT APPLICATION REQUIREMENTS 

Bciore outlinIng the seven-step planntng process of storm water management program de\*elopment. it IS important 
19 rc\.le\L bneflv the mumclpal permtt appllcatlon requirements at JO CFR (EPA 1991b) Part 122.26(d). The 
:C~I~IIIO~IS cstabllshed ;I tx\o-part appllcatlon requirement for mumclpallues operating large or medium MS&. 

Part 1 of the appllcatton required mumclpalit~es to gather informauon about e.xistmg watershed condmons and 
storm water management actlvmes. In addition. they were to examine esistmg legal authontles to enforce their 
storm water management programs. Part I also required that field screentng of major outfalls be conducted to 
sharactenze storm water discharges and detect illicit connections in the storm sewer sl;stem. The deadlines for 
submlttlng Part 1 permit application for large municipal system (>250,000 populatlonj and medium municipal 
~\stem ( 100.000 to 250.000 population) were November 18. 1991 and May 18, 1992. respectively. 

Part 2 of the appiicatlon required mumcipalities to elaborate on information pro\lded m Part I Applicants were 
IO rsmbllsh adequate legal authority. provide additional information on pollwant sources. collect quantitative data 
from selected samphng points. and analyze fiscal needs versus available resources. Once e.xisting conditions had 
been assessed and monltonng data collected. municipalities were required to propose a comprehensive storm water 
management program. The deadlines for subnutting Part 2 permit application for large municipal system and 
medium municipal system were November 16, 1992 and May 17, 1993, respectively. Figure I-1 summxizes the 
key elements that required for applicauon of Part 1 and Part 2 storm water permit. 

DEVELOPLNG A WATER MANAGEMENT PROGRAM: THE PLANNING PROCESS 
AS noted above. this manual delineates a basic seven-step planning process that will help municipalities design 
cost-effecuve and sensible storm water management programs. For municipalities that have already completed 
Parts I and 2 of the NF’DES municipal permit application, this planning process may suggest ways to improve or 
enhance the proposed storm waler management program. The flow chart appearing in Figure 1-2 has been 
developed to give municipalities a sense of how each step in the planning process logically leads to the next and 
ultimately of how the process feeds back into itself. thereby forming a c@ 

Final Draft l-5 September lo,1997 



FIGURE l-l. PART t AND PART 2 STORM WATER APPLICATION REQUIREMENTS 
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introduction Chapter One 

.4ier the flow chart. a bnef descnptlon of each planning step IS provided. Other useful guidance materials are listed 
under the Reference sectlon at the end of this chapter 

. For detarled guidance on Stem 1 and 2 (asscssmg existing conditions and setting goals). refer to Guidance 

.Ifanuol,for the Preparatron q/Part I of the .l’PllES Perm~t.-lppiicatron for Storm water Discharges From 

.\funxrpal Separate Storm Sewer .uvstems ( Apn I 199 I) and Gdance Manualfor the Preparation ofPart 

.? ofthe .L’PD,klS Prrmrt .-lpplrcatron /br Storm water Discharges From Afunrcipal Separate Storm Sewer 

.Svirems (November 1992). 

. Steps 3 and 1, lvhxh descnbe methods for ranking pollutants sources and impaired watersheds and for 
rankIng control measures. arc addressed in Chapter 2. 

. Ster, 5. \\hlch identifies slorm water management program administrative requirements. is fiuther 
dIscussed 111 Chapter 3 lguidance for developing pubhc outreacNpubllc particlpatlon programs) and 
Chapter 4 (gw&nce for dcvelopmg an Illicn detectloruremoval program). 

. Step 0. \\ htch addrcsscs data coilectlon programs, IS further discussed in Chapter 5 

. Step -. ~hlch addresses maluatlng the e!Tectr\.eness of the program. IS elaborated upon at the end of 
Chapter 3 (Ither uscl‘ul guidance materials are listed under the Reference section at the end of this 
chapter 
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Introduction Chapter One 

THE SEVEN-STEP STORM WATER MANAGEMENT PROGRAhl PLANNING PROCESS 

Step 1: Define Existing: Conditions 

Types of Conditions 

The murucrpalttl; must assess csrstmg uater resource condttions to set its imtial progran goals. Much of this 
tnfotmatton was collected dunng Pans I ;tnd 2 of the munrcipal permrt applicauon Gutdance on how to begin 
IO assess exlstmg condttrons ma! be found tn the Gu~u’;mce .Llonual-for the I’reparatron o$Part 2 ofthe NPDES 
Permrt .-l,~piicatron.~ for I)r.rchnr,~es~from .tfunrctpal Separate Storm .Tewer .x\xtem Existtng conditions that 
should be assessed for the SWX1P mclude those identrfied below 

Pdlutonl Sources 

.!lunrctpaltttes must Idcntrf\, ~cas or sources knoun or suspected to contain significant concentrations of 
pollutants. includrng mdustnal sues (those reqmred to obtarn perrn~ts under the NPDES program). commercral 
;lreas. restdentml areas. and construcuon acti\itres In some cases. these areas of concern may be defined on 
;t categorical basts (c g.. JII sen.tce muons). while In other cases, the area oiconccrn may be more site-specrfic 
(e g . a particular semtce statron). A srgmficant nonpollutant source ofconccm IS escessrvely hrgh flow. wluch 
results m bank eroston. channel scouring, and sediment deposruon. 

Rt-ceiving Walers 

Understanding the charactenstrcs of recelklng waters 1s essenual for storm tvatcr management program 
de\,elopment. .Munrctpalrtres should valuate avarlable data on the phvsrcal. chemrcal. and biological 
condnions of recervtng waters-and csamine existing uses versus desrgnated uses for parucular resources-to 
determine rvhtch ~vatcrbodres and ivhtch specific <areas demand hrghest prionnr. A wade range of information 
should be a\atlable from State and Federal agencres and local umversrues. Simrlarly. the planrung and public 
\vorks department should hav,e relevant mformatton on recewmg waters m ns possession. 

Wutershed Characteristics 

In addiuon to identrfimg pollutants sources and their impacts on receiving waters. municipalities should assess 
other aspects of the watershed, such as land use and development patterns (e.g., general program, zoning, 
subdivision reqturements). physical characteristics (e.g., soils, sfope, subsurface conditions. clifnatc), and 
characteristics of the drainage system (e.g., physical storm drain characteristics, base flow characteristics, and 
xxer quality ObJectrves). Again. such information should be available from existing sources, inchuiing local, 
State, and Federal agencres. 

fnstitutional Consideraiians 

In Phase I. munrclpalLies have assessed their instituuonal issues for deveIoping and implementing a storm 
water management program. However. the items to consider in this phase are funding mechanisms, available 
staffing, legal authonty to can? out storm water management program actrvuies, and the institutional ability 
in marshaIling Joint efforts for storm water management among different municipal agencies. Municipalities 
should consider e.xxung murucipal programs that either affect storm water quality (e.g., road maintenance) or 
that may be expanded to address storm water concerns (e.g., pretreatment, fire inspectionsj. 

Final Draft l-9 September IO,1997 



Chapter One Introduction 

To ensure the poltucal and financial support of SW activittes. mumcrpalitles must work m conjunction with 
commumty members IO dctermlne y&t MUMS are Important to them and which programs they would be likely 
to support. The factors to consider Include municipal demographIcs: tvpes of commum~ organizations; 
cnvtronmental. land use. and ;resthetlc Issues: and the local busmess &mate. 

EXsling Programs and C~ontrol.~ 

Many cltles and counties ;Ilready have programs that. IO one degree or another, address storm water 
management. The SK34P \vlll be more cost-effecttve If muruclpaliues can incorporate these existing 
programmatrc measures or controls Into those now envisioned for an expanded comprehensive SWMP. The 
cslstlng programs to consider Include those that currently manage pollutant sources and those that currently 
manage other acti\ hues ol’ psrt~es responsible ior pollutant sources 

Preparation of a N’atershed Description 

Once muntc~palltlcs hake gllthercd together avaIlable data about sources of polluuon and the status of receiving 
t\aters. these daw need IO be orgamLed to fuclhtatc declslonmaklng for storm water management activities. 
.As discussed In EPA’s PM 2 guidance manual. mumcipaliues are requmzd to prepare a map-based watershed 
dcscnptlon to obtain 3 \ usual sense of the topography In their clt! dralnage areas. locabons of industries, and 
eslstmg control measures and to pinpoint major sources of pollution Much of the data listed in Table 1-2, 
1s hlch mumclpahues are required to collect under Parts I and 2 of the permn apphcatlon can be plotted on a 
base map to form a watershed descnptlotl 
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TABLE 1-2. TYPES OF DATA TYPICALLY INCLUDED IN A WATERSHED PROFILE 
I 

Ewironmental Potential SoatcesCEtisting StructuraI Controls 

9 Topography l Landfills 
l Land use l illicit connections 
l Recreational areas (beaches. boating areas) l Waste handling areas 
- Designated water uses l Salt storage facilities 
. Soils and surface/bedrock gcolog~ l Underground tanks 
l Vegetation l NPDES industrial activities 
l Natural resources l Pollution control facilities 
l Temperature - Retentlon’detention ponds 
. Preclplratlon - Flood control structures 

I ’ Hvdroloq 
1 

Infra3tructure 

* Roads and hlgh\vays 
. Storm drainage systems 
. Sanitay server Fstcms 
* Treatment fnclllties 
l Other utilities (\vater. clectnc. gas, 

Municipal 

l Populallon density and proJected growth 
l Zonmg 
l Land ownership 
l Regulations 
l Ordinances 
l Murkpal source controls (e.g.. street sweeping, 

catch basin cleaning) 

For more Informauon about the sources of watershed mapplng and data. as well as methods for analyzing 
ivatershed data. refer to b’rbon Runo/jPoliution Prevention and Control Plannmng, EPA 1993a. 

Preparation of a Receivine Water Description 

In addiuon to preparing a watershed description, mumcipalities are encouraged to assess receiving water 
conditions. Effective identikatlon and use of existing water resources data will reduce the schedule program 
and cost, m some cases by reducing the need for additional sampling and analysis. Municipalities should work 
closely with States and Regional EPA offices 10 obtain avaiiable data on receiving waters m various States. 
States must collect receiving water data as required by CWA 0 304(l), 305(b), 9 3 14, and 0 3 19 reports. Data 
should be avalable from various local departments (e.g., planning, public works, parks and recreation) as well 
as State and Federal departments (U.S. EPA, United States Geological Survey WSGS], Fish and Wildlife 
Service, U.S. Department of Agriculture). In some cases, State and Federal agencies may have conducted 
i tyensive surveys of a particular watershed or sub-watefshed. Municipalities should contact these agencies prior 
to inrtiating any data colleztion efforts on their own or use field data as an initial screening purpose. In 
addition. volunteer stream monitoring and survey for field vericication of stream conditions will be very 
valuable to the program. Table l-3 identies the data that should be collected to prepare a receiving water 
descnpuon. 

Final Draft l-11 September lo,1997 



Chapter One Introduction 

TABLE 1-3. TYPES OF DATA TYPICALLY INCLUDED 
IN A RECEIVING WATER PROFILE 

I I I 
Source Iopat 

- csodaca 
. storm water data 
l Other NPS data 

Chemical 

l Water quality data 
l Sediment data 
l Bioconcentratlon 

c PhysiuVHydmlotic I Biological 

l Physlographx and bathymetnc data 
- Flow charactensucs 
* Tidal elevation In coastal areas 
. Sediment data 

* Fisheries 
l Benthos data 
l Biomonitonng data 

Water Quality Standards 

l State water quality standards 

For Inore lnformauon about the sources of \\atershed mapping and data. as well as methods for analyzmg 
:\atcrshed data. refer to i -rhrv~ Hur~~~~/f’~ollurron PreL*en!ron and ( ‘onlrol !‘lant~!n~y. EPA 1993a. 

Step 2: Set Goals and Identify Problems and Opperhkties: 

The pnrnary goal of Lhe Clean Water Act and the NPDES pernutting program IS to protect the physical, 
chermcal. and biological mtegnty of our Nation’s waters. Toward this end. municipalities are requirtxl to 
develop storm water management programs that will control discharges through their storm sewer systems to 
the “ma.umum e.xtent practicable” and to prohibit non-storm water discharges through their MS&s. Within this 
statutory and regulatan framework. regulated murucipalitxs ~111 define their own set of goals chat address all 
aspects of water quality. including chemical water quality (e.g.. toxic substances and conventional pollutants), 
physical water quality (e.g., temperature, flow, and circulation), habitat quahty (e.g., channel morphology, 
composition. and biotic communities), and biodiversity (e.g, spmes number and range). Table l-4 identifies 
sample goals for a municipal storm water management program. 
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TABLE l-4. EX4MPLES OF SPECIFIC WATER QUALITY. ECOLOGICAL. AND 
RESOURCE MANAGEMENT COALS 

Examples of Water Quality Goals 

Goal Reference 

At least I mgl al 41 tlmrs tluoughout the Chesapeak Bay Part ot’quantltatlvr cntena 
D~ssolw.l olvgen monthlv means concentrations 01’ at irast estabhshed tbr dissolved oxygen by 
5 me/l JI 41 I lmes throughout the Chesapeake Bay. ~101 the Chesapeake Bav Program 
Ihe ~xccntion 01 whownocline \jatrrs 

Less than : I ppb/c) 025 ppb Qumt~tal~sr water quality acute 
cnbma/chronlc cnbzria for pnonty 
metal (EI’A cntcria under 
development) 

Less than 300 ppb/ND Prelrmman marmr L4atrr qualie 
cntrna under development by EPA 

ExmnpIts of Uviag Rtrource Goals 
No orsrall net loss Feder31 l’ol;;\ 

\t’&uldS 

Waterfowl Habttat 

” ddmg. fillmg. or dredgmg m rxlsttng estuanes and 5pec1tic ob~txt~ves se1 IOrth m the 
\vetlands shall mamtain or enhance the liictlonal capacrn Cahforma Coastal Ai t 
01‘thr Portland or estuary Anv alterauon of coastal 
v.dmds shall be Imuted to very mcldental pubhc 
iaclhtlrs. restorative measures. nature study, comrnerclal 
tishmg facllltres m Bodega Bay, and development I.II 
alreadv developed parts of south San Diego Bay. _. ” 

RegIonal land aqwition targets set to meet goals of the U.S. Fish and Wrldliie Service 
h4matmg Bird Conservation Act prioritv list for land acquisition 

Btamukr 0fQudhy ofLife Gods 
Shoreltne Access Substantially expand recreational beach access So. Carolina’s State Comprehensive 

Outdoor Recreation Program 

ParkIRecreatron Area Increase urban wildlife programs and public use of 
opporhnnties. pruticulariv watchable wildlife proerams 

U.S. Fish and Wildlife Service 
“Vision for the Future” 
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Chapter Ooe Introduction 

Step 3: Assess Poll*-. c ‘.-TM and Their Impacts on Receiving Water; Rank Problems: 

Once mumcipU -?d data to determine existing conditions within their ynsdlctlons. they must 
determme the mo> WS. During this step. municipahties should consider the following issues: 
tl)thetypesofstonn >llutlon (and their sources) in the watershed. (21 the extent to which these 
pollution sources affec ‘J water resources. (3) Instltuuonal needs and constraints in solving 
problems. and (4) the deg -ogram goals are being met. Finally, mumclpalitles should take steps 
to rank their problems using <aking and analysts methods presented in Chapter 2. which provides 
additional informauon on this 

Step 4: Screen, Rank. and Select Control3 

.After munxlpalities have ranked and targL. Iter runoff problems (i.e.. particular areas. sources, and 
warerbodles of concern 1. etrons can then be focuscU . . 1. ;. :TP, those problems in a cost-effective manner. First, 
the mumcipality should compllc readily available lis& 51 ;. ~~~it:.:n prcention and treatment practices to assess 
their relative effecuveness In most cases. more than one set 01’ BhPs will be ldentlfied as feasible to address 
.1 particular problem From the list of feasible altemauves. the mumc~pal~ty will then rank and select its f& 
list of Bh4F’s. Chapter 2 discusses t tus process of screenmg. rankmg. and finally selectmg appropnate BMPs. 

Step 5: Implement Storm Water \lanagement Program: 

Once pnonties have been anlculated and a list of BMPs drawn up. the storm water management program team 
IS responsible for movmg from planning to implementauon as soon as all legal requirements are in place. 
Durmg this step, near- and long-term program responslbllities must be clearly delineated. All involved persons 
must be farmliar wxh. and accept their role m. implementing and enforcing the program. Some of the most 
important aspects of implementing a storm water management program include compleung administrative 
requirements (discussed in Chapter 3). developmg a program to detect and remove llliclt discharges (discussed 
in Chapter 4). and knowing exactly when certam BMPs would be effectlveiappropnate (discussed in Chapter 
5) 

Step 6: Collect Storm water Qn,‘titv nata 

Although the mumclpallty ma\ iy have existing data, additional data will need to be gathered throughout 
the life of the SWMP. When proposmg their monitoring programs under the SW. mumcipalities will have 
to make important decisions about when. where, and how often to monitor their storm water. Ultimately, the 
permit writer ~111 esrablish morutonng conditions for each municipality’s permit. Chapter 7 presents detailed 
guidance for developmg municipal in-stream water quality monitoring programs. 

Step 7: Evaluate Effectiveness of Storm Water Management Program 

The final step, evaluating the effectxveness of the storm water management program, encourages municipalities 
to reasxss decisions previously made and, if necessary, to make alterations in the program plan. As part of 
this process, the NF’DES regulations require that municipalities complete an annual report outlining the 
effectiveness of their programs on an yarly basis (discussed in Chapter 3). 
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Introduction Chapter One 

DISCUSSION OF RELATED REGULATIONS/STATUTES AND PROGRAMS THAT 
.\DDRESS MUNICIPAL STORM WATER RUNOFF 

\t’h~lc ~hls manual focuses on provldmp guidance for NPDES storm water program Implementation. municipalities 
>houtd cxciully consider other relared ibatershed protectlon programs. By mtegratmg these programs into the storm 
\\;IICI progrclms. muruclpalrlxs w111 enhance the overall e5ectlveness of the SWMP A knowledge of such programs 
;Ltn sxe startup costs (e.g.. b:, mm1 mlzl ng (he need to collect data that may have previously been collected for other 
purposes) and long-rerm costs (c g b\ ptgpbacking BMP planrung and Implementation activities with other 
\i,ucrshcd prolectlon effor~sj Furthermore. b>, Lrorkmg In conJunctIon \vlth other runoff management programs, 
Illurttclp;llltles c3n more cfIiclentl> ;lddress 3 broad range of watersheds problcrns concurrently. Listed below (Table 
I-it ,tnd Idcntltied III the following paragraphs arc rclrlted Federal statutes. regulauons. and programs that address 
I:IUIIICI~;\~ storm U;I!~T runoff. pollut\on prcventlon, and control 

TABLE I-5. RELATED FEDERAL STATUTES, REGIJLATIONS. AND PROGRAMS ADDRESSING 
.MUNICfPAL Storm water RUNOFF 

. Combined Sewer Overflow Pol~q 

. l’onpolnr Source Progr3m (CW.4 $ 3 I Y) 
l Co3st31 Zone Nonpom Source Pollution Control (CZARA $ 62 17 
. Me Drlnklng IC’aler Act 
. Cle3n L3kes Program (CWA 15 3 14) 
. -10-I RegulatlontiWellands Program 
m Natronal Estuary Program 
. Federal Emergency Management Agency Regulations 
. Pollurlon Pre\.entlon Act of 1YYO 

Combined Sewer Overflow Policv 

Combmed sewer -stems are deslgned 10 carry both storm water and sanitary sewage. When wet weatherflowsexceed 
the cwing capacity of the system. these combined systems discharge the excess flow through designated ovefflow 
points. This event IS known as a combined sewer overflow (CSO). Such combined sewer discharges. if not treated 
before overflowing Into receiving waters. can cause significant waler resource effects and threaten human healti. 
NPDES pernuts for CSOs include prohibition of CSOs during dry-weather flow conditions, cornptiance of aI1 
\cet-weather CSOs with the techology-based requirements of the CWA and applicable State water quality standards, 
and mininuzation of water quality impacts from wet-weather generated overtlows. 
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Chapter One Introduction 

Relationship to SWMP Lmplementation 

!vlurucqxxltties that own/operate both storm sewer systems and combined saruLq&orm sewer systems are 
required to comply with many of the same NPDES permtt program requirements. rncluding the following: 

. Receiving water quality assessment 

. Momronng 

. Public education programs 

. Enforcement 

(EPA 1991) 

Nonpoint Source (NPS) Proeram (OVA $319) 

Lndcr 9 3 I9 states perform nonpotnt source assessments of navtgablc waters of the Unwd States. They must identify 
Itnpatred and threatened waters. the actt\ntes causing Impairment. and controls and programs necessary to address 
~nipatrments In addillon. States must dmelop Nonpomt Source Assessmenl Reports and Nonpoint Source 
Ilanagernent Programs that tnclude an Inventory of BhlPs. a schedule contaming annual milestones for program 
Implcmentatlon and certlficatlon of adequate legal authonF to be eligible for Federal funding. Under this program, 
tn;m~ States hale also developed Sure Priority Rankrng Systems and undertaken monitonng programs to track 
proprcss 

Relationship to S\\‘MP Implementation 

Program infortnauon may be used bv muntctpahttes compleung then storm water management programs for 
the followtng purposes: 

. Assesstrig wetland boundanes 

. Assessing the \\arer quahty of recelvmg waters 

. identl@mg major sources of tmparrrnent of recervtng waters 

. ldentlfying and lmplemenung effectwe controls 

. Pnontxing lmplementatlon of SWMP components 

. ldentifv Total Maxrmum Darly Loads (Th4DLs). 

(EPA 1989a and 1990a) 

Coastal Zone Nonpoint Source Pollution Control (CZAR4 6 6217, EPA 1993b1 

The Coastal Zone Act Reauthorization Amendments of 1990 require States with existing coastal zone management 
programs tc establish coastal NPS programs that must be approved by the National Oceamc and Atmospheric 
.~dmmistratton~,NOAA) and U.S. EPA. This program is limited to NPS polhrtion control in coastal areas and the 
contnbution of inland sources of pollution to degraded coastal water quality. To secure an approved coastal nonpoint 
program. States are required to do the following: 

. Coordinate extstmg State programs. mcluding State and local ivater quality plans and programs under § 
208.~303,~31Y,andtj320oftheCWA 

. Subrntt State coastal zone boundaries and 5 6217 management areas to NOAA for review and 
modilicauon. If necessarv 
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Introduction Chapter One 

. Implement Stare NPS control programs in conformance \rlth management measures defined under 
CZplRA $ 62 17(g) (referenced Mow) and additional measures where coastal water quality remains 
~mpalred. 

. Provide techmcal and other assistance to local governments and the public for implementing additional 
management measures 

. Provide opponumtles for pubhc participation rn all aspects of the programs and ensure that there will be 
adrmmstratlve coordjnatlon among various State. regional. and local agencies 

. Dmelop enforceable policies and mecharusms to Implement the Coastal Nonpomt Pollution Control 
Program. 

Relationship to SWMP Implementation 

There are many sirmlanues between nonpomt source program goals (under $ 3 1 Y and CZARA 5 62 17) and 
NPDES program goals. Both programs address storm water runoff from reas of industrial acuvlty, as well 
3s new de\.elopment. polluuon prevention. and watershed management. However. these programs target 
different classes and sources of discharges. For example. municipaiiues subject to NPDES permit applicauon 
requlrements are nor SubJect to requirements under nonpomt source control programs, including CZARA $ 
62 17; small mumclpailtles (under population 100.000) without NPDES storm water per-nuts are currently 
covered under CZARA $62 17 and Q 3 14. 

The distinction between point and nonpoint source programs becomes more problemauc in relationship to 
industrial activities. While certain industrial amties are covered under the NPDES program (40 CFR 
122.266)( 14). many other activities fall under the purview of CZARA 9 6217. For example. construction 
actlklty that disturbs five or more acres or that is part of a larger common progmm of development or sale is 
covered under the NF’DES program, whereas construction disturbing fewer than five acres is covered under 
CZARA. 

Safe Drinkine Water Act 

The Surface Water Treatment Rule (SWTR) of the Safe Drinking Water Act (SDWA) outlines reqnirernents for 
watershed protection of surface drinking water supplies from urban runoff and nonpoint source pollutants. 
Municipalities using surk.e waters for drink@ water supplies are required by U.S. EPA or the approved State agency 
to develop a watershed protection program for such surface waters that includes the following: a watershed description, 
identification of physical watershed characteristics and a description of activities potentially affecting water quality, 
a program to control pollutant sources (including implementation of appropriate BMPs), and an ongoing program to 
conduct monitoring. 

Relationship to SWMP Implementation 

The NPDES storm water management program and the Safe Drinking Water Act have many overlapping 
requirements, and municipalities are urged to share information between these two programs. Activities 
common to both include: 

I Identifying critical areas and watersheds 
. Determining watershed characteristics 
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Chapter One Introduction 

. Identifjmg actxitres detnmental lo surface water quality 

. lmplementatlon of control pracuces to address polhmon sources 

(EPA 1986 and 1990b) 

Clean Lakes Proeram 

The Clean Lakes Program sets goals for detimng the cause and estcnt of polluuon problems in the lakes of each State. 
Ernphasls IS placed on developmg watershed assessments and effective technology that considers all point and nonpoint 
sources that affect lake quality 

Relationship to SWMP Implementation 

Iniormatlon de\cloped under this program that may be useful IO munxlpallrles implementmg SWMPs include: 

. Identification of environmentA condmons 

. Descnptlon of the lake’s sources of pollution and abatement actlons to reduce the polluuon caused by these 
sources 

. Momtonng data on rccel\lng \\atcrs 

. Altematl1.e BMPs for pollution control 

(EPA 1993~) 

404 ReeulationsrWetlands Program 

The Army Corps of Engineers and EPA Jolntll; lmplernent secuon 401 of the Clean Water Act, which regulates the 
discharge of dredged and fill matenal Into waters of the UnIted States. mcludmg most wetlands. and establishes a 
permit program 10 ensure that such discharges comply w7th em~~ronmental requirements. 

Relationship to SWMP Implementation 

lnformauon avulable through this regulaoon may assist the mumclpahty by helping to: 

. ldentifv wetlands and delineate boundaries. (Corps of Engineers Delineation Manual 1987) 

. Enforce SWMP restnctions on discharging fill materials 

. Develop water quality standards specifically for wetlands 

(EPA 1989b. IYYk. and 1995) 

National Estua3-v Proeram (NEP) 

The National Estuary Program (NEP) focuses on point and nonpomt polluuon m geographically targeted, high-priority, 
estuanne watersheds. Under this program. EPA assists State. re@onaI. and local governments in developing 
cstuaq-speclfk comprehenslve consen auon and management programs that recommend correcttve acuons to restore 
and mmtam estuanne water qua@ and to protect fish populauons and other designated uses of these targeted waters. 

September LO, 1997 l-18 Final Draft 



Introduction Chapter One 

Relationship to SWMP Implementation 

information obtamed under the KEP may be helpful to the municipalities in their efforts to: 

. Assess pollutant sourccu’loadlngs m parucular bvarersheds 

. Momtor trends In recelvlng tvarer quality 
. implement public outreach elemenls of the program. 

(EPA 1992b) 

Federal Emereencv \lanaPement .4eeno Remlations (FEMA] 

FELlA storks ctoscl~~ u.lrh local cornmumtlcs to Ident]% flood hazard areas and flooding nsks Flood plain maps are 
;llso xaltabte through the agenc3 

Relationship lo SWhlP Implementation 

\lun~c~paht~es dc\clop~ng SIOI-TII tsaler nlanagcmenr programs IILI> USC‘ this Information to 

. Effectively place strucrural controls 

. Determl ne fi oodplarns boundaries. 

(ITMA 1992 and tYY3) 

Pollution Prevention Act of 1990 

The PoltuLlon Pre\,entron Acr ol’ t 9’30 estabtlshed a nauonal policy speclfylng that pollution prevention should be 
emphasued oi’cr pottuuon control or Ueatment. With thus pohq, Congress delined a pollution preventron hierarchy 
IO be followed by all polluuon reduct;on programs: 

. Prevent or reduce at the source whenever fzaslble 

. Where preventlon IS unfeastble. recycle in an environmentally safe manner 

. Where prevenuon or recycling is not feasible, treat in an environmentally safe manner 

. As a last resort. dispose of (or otherwise release to the environment) materials in an environmentally safe 
manner. 

Relationship to SWMP lmplementrtioo 

Management pracuces set forth in EPA’s polluUon prevention policy include public education, household 
hazardous waste collection, location and ehrnination of illicit connections to separate storm systems, reduction 
of roadway sanding and salting, and reduction of pesticide, herbicide, and fertilizer use. Many of these 
measures are required or suggested elements of the storm water management program and can, therefore. be 
implemented In conjunction wtth one another. 
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Chapter One Introduction 

SUMMARY 

Chapter I pro\lded an okemnv of the NPDES storm water program and briefly summarized the remaining chapters. 
In partrcular. thus chapter Introduced the storm \vater management program planrung, a seven-step process that 
rnvolyes establishmg goals. collecttng data. establishing pnorities. and implementing the program. This planning 
process rncorporates the requrremcnts of P:n-ts I and 2 of the NPDES mumcrpal storm \\ater permn application. 
Frndll>. this chapter examined the rclatronshrp between the NPDES program and programs addressing urban runoff 
fnanagement. 

Chapter 2 iv111 provtde gurdancc for rnumctpal~rres as they attempt to estabhsh pnornies for storm water management 
.rctt\‘tttes. The chapter ~111 descrrbe methods for rankmg “problems” (i.e pollutant sources and receiving waters) and 
r,mklng approprtare controls 
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CHAPTER 2

ASSESSING STORM WATER RUNOFF PROBLEMS AND DEVELOPING

SOLUTIONS:  HOW TO SET PRIORITIES

Step 3: Assess Pollutant Sources and Impacts on Receiving Waters:
Rank Problems

A. Problem Assessment Criteria and Methods
B. How to Rank Problems

Step 4: Screen, Rank, and Select Controls (BMPs)
A. How to Screen BMPs
B. How to Rank and Select BMPs

INTRODUCTION

The MPDES regulations require that municipalities develop storm water management programs to control storm sewer
system discharges to the maximum extent practicable.  In order to develop an effective storm water implementation
program, the municipalities should know what their biggest storm water runoff problems are and which solutions are
most cost effective.

This chapter1 is designed to help municipalities answer these questions by identifying sources of information to
recognize the existing conditions of a watershed, suggesting ways to identify and prioritize sources of water quality
problems, and evaluating the effectiveness of potential control measures.  Municipalities have already complied some
of this information as part of the application requirements.  However, other watershed information was not included
in the applications and will involve additional data collection activities.  Using information available on watershed
conditions will enable municipalities to set priorities for conducting storm water management activities.  As
information is gathered and analyzed, a municipality may find it will need to modify SWMP planning and
implementation activities.  This chapter also emphasizes the use of water quality models to determine this information.
However, there are non-computer based methods for determining the benefits and impact of different pollution
prevention alternatives.

1Chapter 2 has been adapted in part from U.S. EPA, Office of Research and Development.  Urban Runoff
Pollution Prevention and Control Planning.  September 1993a.
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Chapter Two Ranking Problems/Ranking Solutions

This chapter consists of 3 primary sections.  The first section addresses methods for assessing problems and ranking them
in order of importance.  The second section of the chapter offers methods for evaluating and selecting controls to solve
these problems.  The criteria used to assess problems (e.g., consideration of public opinion, costs, goals) will often be
similar, if not identical, to those used for selecting control measures.  The third section includes case studies of
municipalities assessing storm water runoff problems and evaluating/selecting and evaluating/selecting appropriate BMPs.

As mentioned in Chapter 1, Steps 1 and 2 (setting goals and assessing existing conditions) are not extensively discussed
in this manual because they were covered in the application guidance manuals; Guidance Manual for the Preparation
of Part I of the NPDES Permit Application for Discharges from Municipal Separate Storm Sewer Systems (April 1991)
and Guidance Manual for the Preparation of Part 2 of the NPDES Permit Applications for Discharges from Municipal
Separate Storm Sewer Systems (November 1992a).  Readers should refer to these manuals for detail on Steps 1 and 2.
This chapter addresses Steps 3 and 4.  Step 3, assessing receiving waters and sources of any impaired conditions, is
described below.  Step 4 is discussed later in this chapter.  Step 6, which addresses data collection programs, is discussed
in Chapter 5.

STEP 3:  ASSESS POLLUTANT SOURCES AND IMPACTS ON RECEIVING WATERS:  RANK
PROBLEMS

To determine the need for, and appropriate level of, pollution prevention and control measures under their SWMPs,
municipalities need to assess and rank existing watershed conditions.  To assess watershed conditions, a municipality
must gather information concerning the physical, chemical, and biological integrity of the water bodies in its jurisdiction.
This type of information can be accessed through numerous sources, including Federal, State, and local sources.  Some
of these sources are a biennial report (known as the Clean Water Act § 305(b) report) on water quality conditions; the
State’s listing of impaired water bodies (known as Clean Water Act § 304(1) listings) prepared by the State for submittal
to EPA; State Nonpoint Source Assessments (known as Clean Water Act § 319 listings); State Water Quality Assessment
(known as Clean Water Act § 314 listings) Fish and Wildlife Service biological surveys; United States Geological Survey
(USGS) sources, including maps, water quality and quantity data, and aerial photographs; water quality data compiled
by State environmental agencies; Geographic Information System (GIS) data compiled by State or Federal agencies (e.g.,
EPA, Department of Agriculture, and Department of the Interior); as well as information available by local park
departments, health departments, public works departments, and local universities.
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Ranking Problems/Ranking Solutions Chapter Two 

Information concemmg \rarershcd condltlons that may ha1.e been collected as part of the application requirements 
includes the followmg. 

Pan I Part 2 

. \laJor outfalls and Indusrnal . Runoff sampling results 
contnbutlons 10 I hc \iS-l . Estimate of annual and seasonal 

. Topographic map pollutant loadings and event mean 

. kun and snowf’;ill d:i(a 
concenlrattons 

. 
List of rccel\.lng water bodies. \vlth a 

Estimate of expected reduction in . 

descnprlon of~aler qualily Impacts 
poilurant loadings. 

. Results of field screening anaksis 

. Existing storm \\;Iter mana~cmcnt 
JCIl\ IllCS 

L’slng the lnformatlon collected from the sources listed above. a mumclpali~ must identify the watershed conditions 
in tlsJunsdrcUon. When Ident&mg the problems. a mumclpality must consider the chemical. physical. and biological 
;ondltrons of a water body and determine the degree lo which flow volumes and/or associated pollutants led to impaired 
;ondmons. For e.sample. I\ hen eutrophIcanon occurs 111 a lake, excess nutrients are of concern. The mumcipality, in 
turn. needs to assess the problem which m rhls case may be too much fertilizer reaching the water body through mnoff. 
Another example may 1nvok.e storm waler flow resulting in bark erosion and/or changing the strata of the streambed 
111 large pan. the trad;tlonal l\atcr qualIt? program has focused on chemical Impairments. However. m developing a 
jtorrn ivarer program. mumcipalrlres ~111 also need to consider physIcal and biological impaIrmen&. 

Once the problems hax been IdentICed. they need lo be assessed. While many different n-pes of problem assessments 
mav be conducted as prut of the storm water management program, to simplfi the process this chapter focuses on four 
major types’ 

. Resource Assessments. Evaluating the extent to which these pollution sources adversely affect water 
resources 

. Pollutant Source Assessments: Assessing the sources of urban runoff pollution in the watershed 

. Institutional Assessments: Assessing existing BMPs, costs, public opinion, and technical feasibility 

. Goals and Obrectlves Assessments: Evaluating whether program goals and objectives are being met 

Mmlc~palities may establish cnrena (such as those presented in Table 2-1) for assessing problems. Methods for 
assessmg the problems can also be e.qlored. A discussion of the most commonly used methods of problem assessment 
1s presented under each of the four headings. Finally, methods for ranking problems using both quantitative and 
qualitauve measures are e@arned. 
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Once stow 
BMPs (dl,. 

- -Inoff problems have been fully assessed and ordered. municipalities wiil begin to screen and select 
- second secuon of this chapter). 

Resource Assess. 

The cntlcal element L‘G 
physIcal. chemical. and t 
needed. 

t-m \\alcr runoff problems IS assessing storm r\ater effects on receiving water 
lvnrv and deternumng locations where preventive and corrective measures are 

Criteria To Consider 

In usscsslng receiving iiaters. mu 
>uch issues as aquatic habItal. ret 
;md rhe degree 10 \vhlch a resource 

onslder the importance or value of a resource (with respect to 
4ic water supplies). the current and desired uses of a resource. 
esource 1 alues are reflected in a State’s water quality standards. 
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TABLE 2-l. CRITERIA FOR ASSESSIKC POLLUTION PROBLElMS 

Resource 
. Exlstmg use of the at’fected resource (type. status, and level of use 
. Designated use of rece\i’lng water 
. Type and seventy ot‘ tmpaument 
. Relattve value of resource affected 

Pollutant Source 
. Type of pollutant 
. Pollutants typtcally associated with the source 
. Source magnltude’pollutant loadmg 
. Transpon mechanisms IO water resource (direct pope. overland flow. or ground water) 

Instttutlona] 
. .\vallable resources and technologtes 
. Problems and opportunlrtes 
. Potential for solvmg ldenhfied problems 
. Implementablllty ofconrrols 
. Apphcable and adequate regulations I . I Multi-agency responslbrlltles 
. Costs of controls and program unplementatton 
. Funding sources and lurutattons 
. Public perception 

Goals and ObJgxtve$ 
. Water resource goals (water use objecnves) 
. Technology-based goals 

I . Land use obtectlves 
.qdapred m part JiOm 1: S. EP.4. 1987a. 

Muruclpalitles should consider the following when evaluatmg which recelvlng waters need to be addressed by storm 
water control activities: 

. Extent to which the waterbody is meeting US designated use 

. Level of waterbody impatient due to pollution (chemical integnty), loss of aquatic habitat, or rip&an or 
terrestriai area modiftcahon (physical integrity) 

. Relative value of resource from fimctionai perspective, for instance, for aquatic habitat (biological integrityy), 
recreation, and water supply 

. Threat of waterbody unpairment. habitat destruction, or terresn-ial area destruction if no action is taken (i.e., 
new impairments are annclpated) 

. Feasibility of unplementing corrective or protective (e.g., pollutton preventative) measures and achieving 
demonstrable results in the rvatershed 

Final Draft 2-5 September lo,1997 



Chapter Two Ranking Problems/Ranking Solutions 

. Availability oi informaaon necessary to target waterbodies and watersheds and to develop and implement 
effecnve management strategies. 

hlethods for Assessing Water Resources and Receiving Waters 

Water resource assessments address the eifect of storm water tlow and assoctated pollutants on the water bodies of 
Interest. Water resource assessments frequently mvolve takmg the results of the pollutant source assessments described 
In the followmg part of thus chapter and detemumng the effect of these pollutant sources on water resources. Water 
resource assessments may mclude chemical water quality assessments, as well as aquatlc life assessments, sediment 
quahty evaluanons, and assessments of any other relevant conditions. such as streambed strata. The methods to perform 
Lvater quahtv assessments can range from slmple evaluations. lnvolvtng the comparison of measured concennatlons to 
\\ ater qua& standards. to detechon modehng, to more complex, rnathemattcally based computer models. it LS more than 
likely that sufficient State and local data exist to assess the chermcal quality of the waters. It is less likely that local, 
State. and Federal agencies have data on rhe physlcal and biologlcai integnty of the water body of concern. Nonetheless. 
the mumclpallty should work lath the perrrut writer to access any available mformanon. If necessary, municipai staff, 
perhaps with the assstance of local umverslues. can conduct biologIca assessments. EPA (1989) has issued a valuable 
yurde to blotoglcal assessments entitled. Rupld Bioassessmrnf Protocolsfor Lke m Streams and Rivers (EPAt’444/4-89- 
001) 

some mumclpahnes may choose to use recelvmg water models to assess exisMg water quality condinons and to sunulate 
hture condlhons of the water resource under various polluhon prevention and control scenarios. These models can also 
be used to dlfferenttate the unpacts of sources from one another, thereby enabling the dectston maker to make decisions 
concerning control opttons. Recelvmg water models can also be used to assess the unpacts of alternative Bh4Ps. Tbese 
models receive lnpur from runoff model results. field-measured parameters, and the values of parameters found in the 
htetature. The level of complexity of the recelvmg water model chosen should parallel that of the model used to assess 
urban runoff flows and loads. Some commonly used recelvmg water models tnclude the following: 

. The Enhanced S&earn Water Qualrty Model (QUALZE) 

. The Water Quahy Analysis Sunulanon Program (WASP4) 

. The Exposure Analysis Modelmg System II (EXAMSII). 

These models are avatlable from U.S. EPA’S Center for Exposure Assessment !vlodeling, Environmental Research 
Laboratory, m Athens, Georgia. For further mfotmatlon, refer to Urban RunqJ’PoNur~on Preventzon and Control 

Planning, EPA. 1993a. 

ource AssesJmtnts 

Using the Federal, Regional. State, or local sources discussed above, it can be detetmined which physical and chemical 
cortdition~ are threatening the water bodies and/or theu designated uses. Previous studies on water quality have indicated 
that certain pdlutant~ arc assoclatcd with a discrete number of sources. Some of these sources are more easily c~ntrollcd 
at a local level than others. For example. controlling runoff from gas stations can be more practically controlled at the 
local level than can atrnosphenc deposmon. 
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‘This section presupposes that muruclpahtles are already aware. or can gain ready access to. information identifying 
the pollutants ofconcem. In st111 other cases. murucipalities may be able to anticipate polIutants that maybeofconcern 
in the years ahead based on. for example. a knowledge of growth patterns. The purpose of this section is to help 
mumcipalities determine which sources they want to control based on impacts to water bodies. In heavily 
rndustrialized watersheds. for example. rnumclpalities may want to control industrial sources by using detention ponds 
to filter runoff. In residential areas. mumclpalities may want to focus on non-structural measures. such as public 
rducauon campaigns encouragmg used 011 recycling. In choosing a somce to focus on, municipalities need to consider 
pollutant loading estimates for storm lvater runoff and to calculate such estimates on a sub-watershed basis. 

Criteria To Consider 

To e\Auate which sources should be addressed first, murucipalities {sill want to consider the range of pollutant 
characteristics and sources. the size of each source. the distance between the source and the receivmg water, and the 
mode of pollutant transpor-. In keepmg with the watershed approach. impacts should not be confined to exceedances 
of chemical critena. Rather. flow Impacts on the physical regrme and biological cornrnu~ty structure need also be 

consldered “High-tech” tools useful in evaluatmg cntena for assessing pollutant sources Include GIS and urban runoff 
;nodels However. high-tech technologies are not essential to step 3 Hand-drawn maps and desk top calculators can 
be JUSI ;IS effect1r.e m problem assessment and solutlon Identificauon. The cntena a muruclpalil~ %\oould consider when 
ilctermlmng which sources to address Include an estimate of pollutant loadings from the source and an estimated 
impact of that source on water quahry conditions. Sources can be identied In an mcremental fashion by targeting 
dress of the watershed first. then by further focusing on mdividual sources or source categories (e.g., large parking lots, 
senxe statrons) within the sub-watershed. Other important criteria to consider include the use of environmental 
lndlcators. The discussron below relates the goals of storm water management programs to the use of environmental 
lndlcators to meet the goals 

E,wrronmentoi Gool.~ and lndicofor.~ for Storm Wafer .lfaffupemenr Programs 

The “se!.en-step” planning process for storm water management programs must identlfy both the overall and project- 
specific environmental goals for the program. OveralI environmental gods include those identified in local watershed 
strategies, basm-h-tde plans. local ordinances. community local master plans. and State water quality standards, 
especrally the narmme statements. Proiect-specific goals include specific actions that will be taken to ensure that the 
envlronmental goals ~111 be met. Such specific actions can involve pollutant loadings reductions. bank stabiiization, 
elimmatlon of hydraulic disturbances. increasing the effecuveness of buffers. and other common activities. 
Emlronmental indicators are used to measure the progress in meeting the overall environmental goals. Tracking of 
the completion of the project-specific goals must also be done. 
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EPA has rdenltfkd four overall envtronmental goals and specitic obJeCtim for the nation’s surface and ground waters 
(Table 2-2). The two ultimate overall envtronmental goals are to (1) Protect and Enhance Human Health, and (2) 
Consetve and Enhance Ecosystems. These goals wtll be achieved by Improving Ambtent Condmons and Redwing 
Pollutant Loadings (Table 2-2). There are a variety of types of indicators to consider which apply to all water 
management programs. tnciuding storm water. traditional point sources, CSOs. and nonpoint sources. A source to 
assist mumctpalities rn targeting the use of mdtcators for specific management actions IS the tifdancefir Speci@ng 
.\lanagemenl .tiea.sures for Sources o/.~‘on Pornt /‘oflur~on rn Coastal ti’arers (EPA 1993b). Despite its title, this 
document broadly addresses specrfic actrons for all types of storm water management in freshwater. 

The follo\\mg dtscusston provides a summa? of the types of indicators available to meet the overall environmental 
goals and the specrtic objectives We are not suggesung that all of these indicators must be measured. Indicators 
should be selected based upon the overall and spectfic goals of the prolect. For esample. dcontaminated sediment is 
not suspected to be a problem. then there IS no need to routinely sample for sedrment tosrcity or chemistry. However, 
sediment tostcq and chenustry may need to be sampled m the future to help diagnose a problem. The 
Intergovernmental Task Force for blomtonng Water Quality ( 1995) recommended a core set of parametersbeme.asured 
III all water management programs followed by more detarled parameters to meet specrfic needs. Among those core 
parameters tnclude basrc irater chemrstry and phvstcal measurements (temperature. pH. nutnents. solids), biological 
~ommunl~ measurements tbentluc macro Invertebrates. tish. and/or algae), and physical habnat. 

TABLE 2-2. EPA’s ENVIRONMENTAL GOALS, OBJECTIVES, AND INDICATORS 

fish and Shellfish Consurnpuon 

Krduce Pollutant Loaduqs 
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Human Health lndicalors 

indicators for human health protectron are fairly straightfonvard. These would include the measures used by the State 
to determme whether the designated use for public water supplies are met. as well as the designated uses for swimming 
and seconw contact use. These \+ould bpxally Include beach closures, If applicable. 

Ecosystem Health Indicators 

Determlnmg the biological he&h. or rnrcgnry. of the commumtres inhabiting the surface waters requires more than 
Just chenucal and physt& samplmg. E\.cn to.WologKal measures usually only account for a portion of the community 
effects due to other potential ~npms such as habItat degradation. cumulative and synergisuc effects of toxicants, and 
the conventlonal and other non-1oxIc pollutants. Two categories of indicators should be examined to measure progress 
towards mceung this goal. biological dnxrsitv and biologlcal cnteria or condluon. Biological diversity measures 
usually are limited 10 deternumng the presence of threatened/endangered or rare species that may appear on State or 
Federal lists. Consultation lnth the State regulatory and natural resource agenaes. The Nature Conservancy, and the 
National Biological Sunel; should reveal ivhether any “special status” species have been encountered in the area. 
Correction of storm tvater Impacts could bndge rmpot?ant gaps In the natural range of special status species and 
relnrroduce them into thc managemcnr area. 

Biological cntena. or condltlon. IS monrtored and assessed bl; most State regulatory. or natural resource. agencies. This 
process requires the cot lection of at least two assemblages, such as fish and benthic macro invertebrates (and/or algae) 
and the results are compared wath reference conditions developed by sampling least-impacted conditions withinspecific 
ecoregions. or by other means available to State biologists. States are working towards adoption of numeric biological 
critena into their State water quality standard similar to that done by the State of Ohio. so measurements of the 
blologtcal health of the eaters shouId be a standard part of the program. 

Ambient Condition Indicators 

Improvement of ambient conditions can be measured in a number of ways. Table 2-2 shows the types of pollutants that 
could be momtored assocrated with various types of storm water management activities. This table summarizes the 
lnfoxmation m EPA’S co& zone guidance (EPA 1993b), but for more detailed informauon not in this text, we 
encourage you to refer to the onginal document. The traditional approach for determining the improvement in ambient 
conditions is to compare the receiving water chemistry with State water quality standards or national criteria. However, 
this does not provide much informauon for determining the reduction in the e.xtent of contaminated sediments. 
Conducting sediment toxxity testing is an effective screening tool for determining whether additional sampling and 
measurement of sediment chermstry is needed. 

Pollutant Loading Indicators 

This chapter addresses methods for ass@ng pollutant sources. It is important to document the reductions in pollutant 
loadings due to management activities to be sure that these activities resulted in measurable progress towards meeting 
the ultimate environmental goals. The success or failwe of these activities can help us learn more about the 
effectiveness of best management pracuces. 
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Chapter Two Ranking ProblemdRankAng Soludons 

\Iethods for Assessing Pollutant Sources 

Once cntena have been developed to evaluate pollutant sources-includmg conslderahon of the type, r~@itude, and 
transport mode of the pollutants (exlsnng or potennalk-the mumclpahty can assess these sources. Pollutant assessmate 
xe frequently auned at quannfylng the source flows and pollutant loads under various conditions. Many municipalities 
may have already completed this step under their mumclpal pet-nut apphcauon. Described below is one widely used 
x.sessment method for pollutants source. 

Solrrce Deretmlnarron tir1~1 Durn E~dua;ron 

I.‘rban runot‘fpollunon sources can be defined by completmg a comprehenstve watershed description that includes the 
tbllowlng: the type(s) of pollunon affecnng a water resource. the pollutant transport mechanisms, the characteristics of 
Ilramage panems and dramage strucmres. and the land uses m the program area. (Refer to Chapter 1 and the EPA Part 
2 NPDES Guidance Manual.) 

[hose acnvmes or land uses wtthtn a watershed that are causmg polluhon problems need to be Identified. Both point 
>ource and nonp-otnt source discharges should be consldered. Pollutant types found in the watershed can provide sOme 
Llues regardmg the sourcets t ot‘ tie problems. .To Isoiate sources of pollution, it is helpful to divide the watershed into 
xmaller areas so thar mdlvldual poiluuon sources can be ldennflcd. Depending on the sue of the watershed, a drainage 
hasm ian tirst be dlrlded mto subbasIns. lf necessary, subbasms can then be divided into mdlvldual tributaries, pipe 
>ysfems. or ciramage channels. rable 2-3 Itsts pollutam types typrcaliy associated wrh certam acnvitles or land uses. 
Ilus mformaaon can be used to identify potenrlal sources. Problem sources can also be identified according to water 
resource condmons. such as eutrophIcanon of a water body resu]Mg from excesslve nutrients, Or Closures Of ShellfiSh 
beds because of high concentranons of bactena. In addition, sedunents from aquatic systems and storm sewers can 
provide usefkul tnformatron for tracmg and ldennfjkg potential sources. 

Computer modeling IS valuable In esnmatlon the flows and Loads of pollutant sources needed for pollution source 
xsessments. .-\vailable models range from sunple screenmg tools to numerical models with v-g ieveis of complexity 
‘hased on rhe number of‘ processes mcorporated and the level of detail provtded. The level of application of a given 
model may also vary depending on the obJecuves of the analysis and avallable resources. Mumclpalities must keep in 
mind that modeling can be quite expenstve and should only be used when the potential benefits justify their use. 

In addition to the magmtude of a po1tuta.m load and the location of a pollunon source ~tb respect to its receiving waters, 
rhe mode of transport to the recelvmg water and the degradation of the pollutant should also be considered Sources with 
a clear path to a waterway, such as pqxs. ditches. and gullies, often cause more adverse effects in a receiving water than 
sumlar sources that must travel through natural ftiters, such as forested or grassy areas, before entering a surf&c water 
body. Changes in loads, from the x&al source discharge to the point where they affect the receptor, 0Ccuf kXUSe of 
such factors as travel time. dilution. pollutant ava&&ility, and decay. The fate and transport of pollutants can be modeled 
usmg hydrologic and pollutant bulldup-washoff models that account for these factors. The more simple ttmd&ng 
methods {I.e.. umt load or stansncalj can only empirically estimate these factors, and. thus, the level of uncertainty and 
error IS likely to be tugher. 
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Rankiopr ProblemdRankinp: Solutions Chapter Two 

TABLE 2-3. TYPES OF A(“I‘lVI’I-IES AND ASSO(‘IAl‘EI) POLLUTANTS 

Hayland / / / .’ 

Wash h Proceasmg J J / / / / : 
wan i 

wasre Applrcsbon 
Amas 

J J J i / 
L 

Highway. Brtdgac. J J , , , / i / i 
Roads 

Land Derslopmanl / J / / / / 

urban Land 

Storm Water 
Swar% Cambmed / / , , / / 

5ckwbws. !s.udac* 
J J / , 

Runofl-Psvemsnl 

Surtace Runofl Turl 
Areas 

J J / , , 

Final Draft 2-11 September lo,1997 



Chapter Two Ranking Problems/Ranking Solutions 

TABLE 2-J. TYPES 1 L IVITIES AND ASSOCIATED YOI.l.IITANTS (<‘ontinucd) 

J J / / , 

/ / : / 

J J , / *' , / / / , 

J J J , i 

/ / / , / i i 

S","ca McYehouse 1988 
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Ranking Problems/Ranking Solutions Chapter Two 

Models avaIlable for urban runoff assessments vary wtdely m theu levels of complexity, ranging from simple 
esnmauon techmques to sophlsncated and expensive computer models. Simple methods are compilations of expert 
Judgement and empmcal relahonshlps between phystologlcal characteristics of the watershed and pollutant export 
rhat can be solved by a spreadsheet program or hand-held calculator. These methods are often used when data 
hrmtat~ons. budget, and tune consnamE preclude the use of more detaIled models. Sunple models frequently include 
rnformatlon on land use. percent lmpervlous factors. runoff coefficients. sEe of the drainage area, pollutant loading 
values. and ramfall data. The Federal Highway Admmistration (FHWA) has made great strides in researching 
poliutant loadings from tughway storm water discharges. FHWA has a number of models and statistical methods that 
mumclpahtles may find useful tn determmmg the benefits and Impacts of various pollution prevennon alternatives. 

klld-range models, on the other hand. attempt IO compromise bemeen the empiricism of the simpler methods and 
the complexq ofdetalied models. Detalled models use storm event or contmuous slmulatlon to develop historic time 
senes of storm water runoff and pollutant loadings and concenuatlons. These models often consider, among other 
!actors. so11 &pe and percent 1mpervIousness factors. To select the model that will best achieve the project 
ob!ecni,es. analysts need to consider the avadable required input data. watershed pollutant charactenstics, and time 
Jrld resources avatlable (Compendrum qt It’nrershed-Scale .ihdels./or T3IDL. Development. June 1992b). 

several models are avallable from EPA’s Center for Exposure Assessment .Modelmg m Athens, GA. For more 
sculled mtormatlon on urban and nonurban models, refer to the iollowmg pubhcatlons: 

. I.‘.S. EPA, Office ol‘ \Vater. Compendium qf- Watershed-Scale h1odel.s for TMDL Development. 

EPA@\-K-92-002. June 1992. 

. U.S. EPA, Office of Research and Development. L’rban Rtl~qijP~li~~~~t~ Prevention Pianning and 

LIevelo,Dmenr. EPA1625!R-93i004. March 1993. 

. U.S. EPA. Guide IO Nonpolnr Source Pollution Control. 1987b 

Example Models 

771e followmg drscusslon highlights a number of commonly used methods and focuses on models used to predict 
zollutlon charactenstlcs m an urban envuonment. The methods mchade constant concentraabon or unit load estimates, 
prellmmary screenmg procedwe. statlsncal method, ratmg curve or regression approaches, and hydrologic and 
pollutant bulldup-washoif models. 

Constant Event hleafl Concewranon ur Unit LQQ$ Estimates 

Constant event mean concentrations or unit pollutant loads can lx used to estimk pollutant source loads. They can 
be obtained from avallable data or estimated according to the types and sizes of land uses in the watershed. Constant 
event mean concentranons can be coupled with runoff votume estimates to calculate runoff loads or can be used in 
hydrologic models to calculate time variable flows and loads. Freeman (l!M), for exampIe,estimatcd pollutant loads 
by using ratmg curve relanonslups (including runoff volume), event mean concentrahons, and loadinghashoff 
parameters for specific watersheds, land uses, and time of the years. The constant event mean concentration or unit 
load method IS easy to use and can be helpful LII identifying which areas within a watershed contribute the largest 
pollutant loads. Constant event mean concentrahons or unit loads can also be estimated using a spreadsheet. Where 
local resources allow. these calculations can be facilitated usmg a GIS to keep track of such information as pohtant 
concenuahons from different sources, land use or source boundaries, and quantities of flow produced in individual 
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Chapter Two Ranking Problems/Ranking Solutions 

Where actual measurements are not available. tnput data can be taken from the literature. For example, the U.S. 
EPA’s Natronwtde Urban Runoff Program provtdes a comprehenslve study of storm water runoff from residential, 
commerctal. and light tndusmal areas throughout the Cmted States and contains a large data base of pollutant 
concentratmns and loads measured dunng various storm events from 1978 through 1983 (U.S. EPA, Results ofthe 

Vanonwde L’rban Runo~Progmm. 1983). The Metropolitan Washmgton Counc11 of Governments has published 
3 manual entitled Controilrng Urban Run06 A Pracncal ,Manualfor Planning and Designing Urban BMPs (1987). 

Lt recommends a sunpie method for calculattng pollutant export from urban development sites. Included in this 
manual are recommended concentranon values for phosphorus. nit-rogen. COD. BOD,, lead, zinc. and copper from 
new suburban sites. older urban areas. and a central business district. 

Other data bases of storm uater pollutant concentrattons and loads tnclude Driver and Tasker ( 1990), Tasker and 
Ikver ( 1988). These data can be used as Inputs to source load estunatlon techntques, such as the constant 
<oncenuatlon or unit load method. 

Preifminan- Screenmp Procedure 

5Impte equanons can be used to estunate annual average loadmg conmbunons of urban runoff for BOD, suspended 
~~hds. volatile sol&, totai phosphate phosphorus, and total nitrogen. Pollutant loadtngs can be esttmated based on 
:!I? relatl\.c <onmbunon ot‘ pollutants from each land use. ho&ever. the equations are not location-spectfic and are 
only usetil for screemng purposes. 

.Sransrrcal Merhoti 

The statlstlcal mehod of modelq urban runoff assumes that event mean concentrahons (EMC) are distributed log- 
normally and characterizes E\ICs by theu median values and theu coefficients of vananon. The U.S. EPA’s 
stahsacal method (Dnscol I et al.. 19891 Includes stahsncal propemes of ramfall, area. runoff coefficients, median 
tT\lCs. and ;, ,:. (>I’ var1atLon of E!Ks of various pollutants. The FHWA has unplemented U.S. EPA’s 
btatlstlcai i’.. ,us loc~tlons tn the L’ruted States (Dnscoil et al.. 1989. and Woodward-Clyde Consultants, 
1990) 

Ratmg curve or regression models. such as the 3 1 storm-runoff-load models developed by the USGS for mcaopOlitan 
xeas throughout the Lmted States (Driver and Tasker, 1990, and Tasker and Driver, 1988), use site-specific rainfall, 
runoff, and water quality data. such as the data collected for U.S. EPA’s Nationwide Urban Runoff Program and 
sinular studies. to relate concemraaons and loads of pollutants to flow rates and volumes (see Driver and Taskcr, 
1990). 

flvdrolo ~anddtz&~&~&~D-Wc&@Mod& 

Hydrologic and pollutant butldupwashoff models address the accumulation of pollutants during dry-Wa&a wd 
md runoff of these pollutants durmg ralniall events. Of the many models avatlable, some of the more widely used 
models that use a bulldupwashoff mechamsm include: 

. Hydrological Sunuiaaon Program-Fortran (HSPF) (U.S. EPA, 1982); also described in (U.S. EPA 1991) 
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Ranking Problems/Ranking Solutions Chapter Two 

. Storm Water Management Model (SWM&Q (U.S EPA. 1988): also described in (U.S. EPA 1993) 

. Source Loadq and iManagement IModel (SLAM?vQ (Pitt. 1989). 

Institutional Assessments 

In ranking urban runoff related problems. It 1s also essential to assess instituuonal constraints/capabilities for the 
rekylarors. owners. and the public 

Criteria To Consider 

fo assess lnstltutlonal constralnts/capabilrtles. mumcipalit~es may avant to consider the following: applicable 
rcgulstlons. preferences of the local authontles and regulatory agencies. funding sources and Ilmrtations. multi-agency 
rcsponslbllities and o\xxlaps. and public acceptance of the program. The cntena a municipality \vould consider when 
considenng which sources to txget or ~rhlch receiving waters to address mclude’ 

. Potcntlal for sol\.ing lhc Idcmlticd problem 

l Degree to \+ hlc 11 cxlstmg rcsourccs. technology. or (mumclpal. State. Federal) programs could be used 

. Potential for ad\,erse effects due IO a parucular action 

. Willingness of mumcipal agencies to take steps (use their tools and resources) to help address this problem 

. Potential for combined muon (Involving government agencies. citizens. Interest groups, or 
nongovernmental orgamzatlonsr In conducting storm !\‘ater management actlvides 

. E.xtent IO which there are exlsrrng programs/acuvmes to support measures required under the SWMP 

. Implementabilih~ of controls in a partrcular area 

. Level of public support for a) protecting a given resource, b) developing a particular program measure, 
or c) funding recommended controls 

. Availability of funds to undertake a particular project 

. Extent to which regulatory/permit requirements are satisfied 

Methods for Assessing Institutional Constraints/Capabilities 

The instltuuonal issues of a program are assessed by evaluating the program’s potential and limitations and by 
rcxxxvmg Lhe requirements of involved agencies and the public. One major insmutional issue that must be addressed 
by an urban runoff program is determinmg the responsibiiities of each mvolved party. This is especially true for 
progran~s !nvohlng multiple agencies. Interviews and meetings with all Interested parues can be conducted to help 
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develop insutuuonal cntena. Quesuonnaxes can be prepared and distributed to help Identify concerns. Complaints. 
etther ftled with local authonttes or avatlable through public interaction programs. can help develop urban runoff 
pollutton pr-enuon and control programs to be rmplemented later. 

issues rela!ed to the control of the program. such as enforcement. pernutung, mamtenance. and funding, can affect the 
program’s emphasis and the selectlon of 11s corrective measures For permitting and enforcement. the storm water 
pernut program IS a two-phase program under section JO2 (p) ofCWA.1987 Under Phase I of the National Pollutant 
Discharge Elimmation System (NPDES) program, EPA published a pernut application regulauon on November 16, 
1990. establishing permit applicatton requtrements for municipal separate sewers serving large or medium-sized 
populaltons (greater than 25OOW or 100000 people, respectively) and for storm water discharges associated with 
mdustnal acuk1t-y. Under Phase II. EPA prepared two reports to assess rexmung storm water discharges; determine 
the nature and extent of pollutants in such dxharges; and estabhsh procedures and methods to control the storm water 
discharges. Then. EPA Issued regulations that designated storm water discharges. m addition to those described in 
Phase I. to be regulated to protect water quality and estabhshed a progrant to regulate those designated sources. 

Xlamtenance of storm \yater management facthues is an tmportant part oi storm water management programs. 
Effealr-e long term performance of a storm water management pracuce relics hea\?& on Its rouune mspection and 
;tdequate mamtenance. For csamples. greater 50 % of infiltration trenches fall after five yas due to poor maintenance 
.md slogging of the trenches. and dv detentlons lose their flood control and removal abllitles due to excessive weed 
srro!\Ih and debns accumulation (Yu lY93 and Bolts et al. IYYh). These B%tPs ~~11 perform better lfpreueatment 
&x~ces and routtne cleaning are conducted. 

Financing a storm water management plan IS a chdenge for local governments. The U.S. EPA’s Environment 
Financial Advisory Board (EFAB) and EnMronmentaJ Financial Network (EFIN) are avalable sources for creating 
a ftnancmg nrategy for lmplemenung comprehenstve conseTvauon and management plans (Hetin and Mayer 1996). 
The U.S. EPA State Resolvtng Fund provides loans to local governments for financtng surface water related 
mfrastructure proyxts with 0 ‘?6 Interest rate and could cover 100 % of ellgtble costs (Singelis I Y96). In New Jersey, 
funding for CSO proJects ts pro\*lded through a grants and low-interest constructton loan program Jotnt& administered 
by the New Jersey Department of Environmental Protecuon and the New Jersey Wastewater Treatment Trust (Binder 
lY%j. 

Another mst~tut.tonal issue Involves the I~rmrauons of avatiable technoiogy. Implementability of controls may also be 
considered. parucularly In areas involvmg limited access to private properttes. In addition, the potential for 
eltnunating or reducing an urban runoff problem or improving affected water resources can be considered. Public 
questions and concerns can be Influential durtng the decision-making processes. Applicable regulations and pennit 
conditions may force the sequencmg of corrective measures so that those addressing compliance with the regulations 
or perrmt conditions are implemented first. 

Coals and Obiectives Assessments 

Finally, municipalities should valuate storm water runofl problems with respect to current and future gods. 
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Criteria To Consider 

Municipalities will generally want to focus on those problems where prevenuve or corrective measures would provide 
the greatest benefit. One goal. for example. might be to increase the use of public beaches by decreasing bacteria 
counts and aesthetic nuisances associated with storm water events. Application of goals and objectives criteria could 
identify where corrective measures would provide the greatest benefit, perhaps at beaches only slightly degraded and 
needing only minimal cleanup before the are restored. or at beaches in heavily populated areas where many people 
could benefit from restoration of the water body. Criteria municipality may consider when considering which sources 
to target or which receiving waters to address include: 

• Potential for achieving water resource goals as described in the water quality standard 

• Potential for realizing short-term benefits. thereby building good will and commitment to long-term 
objectives 

• Consistency with other land use objectives 

• Consistency with programmatic goals of SWMP 

• Opportunity to maximize efforts by coordinating activities with other agencies 

Methods for Assessing Attainment of Coals and Objectives 

The relative importance of an urban runoff problem may be assessed by comparing that problem to the program’s water 
resource and technology-based goals and objectives. By considering pollution problems III connection with the 
program’s goals and objectives the program team can identify and focus on the urban runoff problems most important 
in attaining the overall aims of the program. The assessments conducted on pollutant sources. wafer resources, and 
institutional aspects provide input to these determinations. 

How to Rank Storm Water Runoff Problems 

Municipal storm water pollution problems can be numerous. and funding to correct these problems is usually limited. 
It is desirable, therefore, that a priority list of sources or impacts be developed to allow for targeting of limited 
resources. Ranking is a subjective process that requires the judgement of decision-makers. A ranking methodology 
can range from simple, descriptive methods (qualitative) to numerically complex (quantitative) methods, depending 
on the requirements of the urban runoff program objectives and the constraints of program funding. Ranking methods 
can be applied to a variety of geographic areas, ranging from counties or communities with multiple watersheds or 
individual water bodies or pollution sources. 

A ranking methodology developed for a specific study area to encourage a phased approach and to ensure the optimal 
allocation of available resources. Several methodologies can be used to rank pollution problems for control, depending 
on the complexity of the watershed, water resources, and then problems. 

Criteria such as those presented in Table 2-1 can be used in problem ranking, Ranking should be conducted following 
consultation with involved parties, including local, State, and Federal agencies, local environmental groups, and 
concerned citizens. 
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Quahtatlve Rankmgs 

The sunplest approach IS to use qualitative rankmgs, such as high, moderate, or low, to prioritize pollution problems. 
Table 2-J provides an example oi such a ranking system. The asslgned ratmgs must then be interpreted to determine 
which areas should receive the highest pnonty as appropriate connols are developed. The use of rating points or 
sategones can allow all the cntena 10 be evaluated on an equivalent basis. For each problem, the ranking criteria can 
be assigned relanve ratings oi 1 to IO. with a higher ratmg mdicatmg a higher pnonty. In Table 2-4, the criteria used 
to gauge which area should receive highest pnonty for storm water management include unpervlousness of the site, land 
use. runoff coefficient. annual runoff \,olume. 

Quantlratlve Rankmgs 

To perform numerical rankmg, a ranng IS asslgned to each rankmg cntenon for each problem. The assigned ranking for 
a cntenon can then be mulrlpllrd by Its relative ivelght for each pollution problem. All of the products (Criterion 
Rankmg x Relative Weight) should be summed for a given problem. This procedure 1s then repeated for ail problems 
bring evaluated. The sums thus ;Isslgned should be compared. and the problems with the highest SUIIIS should receive 
the highest pnonry dunng unpirmentatlon of urban runoff controls. An example ofnumencal ranking IS given on page 
Z-? 7 --. 

.\n Important pomt ior munlclpallrles to consider uhen usmg the ranklngs IS that the ultimate goal is to address their 
3pecltic waler quahry problems For example. In a given mumclpallt)?. stream bank eroslon from high mtermittent flows 

may be a more serious problem than eutrophlcanon from high nument input. In thus case, the municipality would weigh 
runoff volume control heavier than nutnent removal m runoff. 

STEP 4: SCREEN. RXYK. AND SELECT CONTROLS 

Once particular waterbodies and sources have been targeted for action (based on the cntena discussed in step 3), the 
mumclpality’s task IS to determme the most cost-effecnve solutions to solve the identified problems. In addition, local 
sommunltles can also respond to indlvldual symproms of detenoranon in urban watersheds and waterbodies by the 
Increased lmpervlous areas oi new development. .A report from ,Metropolitan Washington Council of Governments 
(Schueler 1994). whch s ummanzed a twelve-step process to design, implement and maintain the best SYSW of practices 
and land uses for stream protecnon, could be a good reference for development review on effective locd stream 
protectlon. The followmg sectlon discusses the tools needed to priontize and rank solutions or control measures in 
relationship to program goals. 
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A 

B 

C 

D 

El 

E2 

F 

G 

t-l 

I Downlovm Wage area abng Main St, between 
Morse and VI&l St, including Oak 

TABLE 2-J. ESTIMATED NONPOINT SOURCE LOADINGS USING (‘ONSTANT C‘ONCENTRATIONS 

Main St and Freyport Oulbl Stores 

Commercial devebprnenl al l-95 Inlerchange. Malrl 
St, and Pine St 

A portion of Freeport Crossing Outbls. Matn St. 
Vamey Rd. and Kar Kbon 

Matr St. Vamey Rd. a portion of Lii Rd. and 
adpcent residenlral devebpmenl 

South LL Bean parking bt 

Nwlhem LL Bean parlung bl 

Independence Way, Eastland Shoe warehouse. 
Hon.&others Restaurant, and Main St 

Somerset Condominiums. Summec St. Upper Wesl 
St. and Freeport Place Condominiums 

Municipal Oar-age. Main SI. and lown offEe parklng 
bl 

Some: Metcalf 6 Eddy, 1992 

’ FCOL Cone = 16.000 orgIl ml. NO,-N Cone = 0.63 mg/l 
’ FCOL Cont. = 17,OOOorg/100 ml, NO,-N Cont. = 0.96 ngfl 

FCOL Cone = 14.000 org/lOO ml, NO,-N Cow. = 0.63 mgd 
’ FCOL Cont. = 37,000 or@00 ml, NO,-N Cont. = 0.96 mgfi 

139 60 

210 10 

65 a5 

55 a0 

14 1 20 

3a 0 20 

15 0 60 

19 2 75 

Commercial 

MulttamlIy 
RtWd6Tlllar 

lnduslnat 

lnduslrral 

Commtuclal 

Single’ and 
MultIfamIly 
Residenttat 

lnduslrlal 
Commerccll 

Commerclat 

Runoff 
CO@. 

0 73 -- 
0 45 

061 

0 13 

0 73 

0 69 

021 

021 

0 53 

0 65 

97 60 (3) 

31 20(10) 

54 2 a (7) 

43 2 2 (a) 

34 2.1 (9) 

91 5 9 (4) 

91 4 7(5) 

14 2 8 8 (2) 
1 

24 (8) LOW 

28 (7~ Medium 

23 (9) Medtum 

la (lo) LOW 

73 (3) W’ 

48 (5) High 

75 (2) Hgh 
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EUMPLE: NUMERICAL RANKING SYSTEM 

The followlng IS an example of a numerical ranking qstem for prioriuzing pollution sources. A hypothetical 
tpphcatlon of thus uelghted ranklng methodology uses the followmg cntena: water body importance (as 
.eflected bv stream or lake size I. t\pe of use (ranging from urban dramage to recreational contact), status of use 
impaired versus denxd). level of.use (IOU-. moderate. or high), pollutant loads (not actual loads but estimates 
‘or comparauve purposes). and Implementabllity of controls (based on institutional factors. e?cisting ordinances, 
)r techmcal conslderauons) The cntena used for ths example are similar to those identified in Table 2-1. 
3ther cntena may be Just as valid. The relauve importance of the ranking criteria is designated by assigning 
:ach cntenon a weight appropnate for the sne-specific conditions of the watershed under consideration. The 
sum of all ueights used to rank the problems equal 100 Next. for each problem. the critena are ranked using a 
juggested range of I to 9. with a higher numerical rankmg mdicatmg a higher need for corrective acuon. This 
listmg allows relauve compansons to be made among problems with respect to a single cntenon. 

This numerical ranking method for pnontlzmg pollution problems IS Illustrated in the hypothetical urban 
ibatershed (belolv) which consists of three streams and several npes of land use (Figure 2-l). Information 
describing the Tstem IS presented In Tables 2-5 and 2-6 Tkpvial sources for these data include sne-specific 
pollutant loading data. model results. and literature values from such projects as the NURP study. For this 
example. the three “use” cntena are clustered together as subcritena of a “beneficial use” cntenon. There are, 
thus. four pnonuzatlon cntena of equal weight: stream size. beneficial use, pollutant load, and ability to 
implement (Table 2-7). 

Ranking for “stream size” IS detemuned according to the total drainage area of each of the three streams. 
Consistent wnh the goals for the h>-pothetlcal watershed. Stream C is ranked highest with respect to “type of 
use” because of its recreauonal uses in the CIQ park. Stream B receives the lowest ranking because it is used 
mamly as an urban drain. and Stream A IS ranked between the other two streams because it is used to support 
aquauc life. With respect to “status of use.” Stream A ranks highest because although somewhat impaired, it 
has the potential to be improved by control of pollution sources. Stream B receives a low ranking for use status 
because its water quality IS poor and its function as part of an urban drainage system has long been accepted. 
Stream C also recewes a low rankmg for use status since the water is of high quality. Rankings for “level of 
use” reflect the number of people usmg or affected by each stream. 

Mass pollutant loadings are calculated based on runoff coefficients (functions of the amount of impervious area). 
rumff concentrations of pollutants. and the amount of land use type in each stream’s drainage area. Each 
stream is ranked based on the proportion of pollutant load from its watershed (in this example, total suspended 
solids is used). The watershed of Stream B is judged to be easiest to implement controls because it is 
predommantly industrial. Based on the method presented in this example, the watershed of Stream C should 
receive pnority during implementation of controls, followed by the watershed of Stream A and then that of 
Stream B. 
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Figure 2-1. SCJXEMATIC REPRESENTATION OF WATERSHED 
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TABLE 2-5. CHARACTERISTICS OF THE TARGETED AREAS AND ES’l‘lhlA‘TED CONCENTRATION LOADS 

Land IJ#e Cr(etoq 

Industrial 
Corllmc.rclal 

Residential (HI@ Dcns~ty) 
Residential (Low Density) 
Open - Developing 
Open - Urban Park 

‘I‘o~al I Jrban Area 
Ilpsttc;un Dtmuage Area 
‘Toral DraInage Area 

06 I20 20 0 20 0 05 

0 8 80 I5 0 20 0 05 
0 4 90 IO 0 JO 0 01 

02 IO0 5 0 60 0 03 

01 I50 0 0 80 0 01 

0 I 50 0 0 80 0 (II 

Source Woodward & Clyde. I990 

stream A StnrmB Stream C UrbraTdd 
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TABLE 2-6. ESTIMATED TOTAL SUSPENDED SOLID LOADS FOR TARGETED AREAS 

Land Use Category 

lndustnal 
Commercial 
Resldentlal (High DensIt\ ) 
Resldenttal (Low DensIt\ ) 
Open - Developing 
Open - Urban Park 

\VnIcrshed Total 

Watershed Rank \‘;~ILIL’ 

Stream A 

0 
IO 

IO0 
200 

0 
0 

I ST0 

I : 

Total Suspended Solids Load 
(lbs per inch ctf rain) 

Stream B Stream C Urban Total 

150 0 2,452 
80 1.598 2.906 

I 00 104, 2.043 
0 908 1.816 
0 511 511 
0 57 57 

4.43 I 7.482 Y.784 

-II 32 90 

Source \Voodward ((r Clyde. I’M) 

TABLE 2-7. PRIORITIZATION ANALYSIS FOR URBAN AREA TARGETING 

Urban Watershed 

Weights 

Watershed X 
b’atcrshed B 
Watershed C 

Total Urban Watershed 

stream . Benertcial use . Poliutant Ability to T&i!@ 
Size fipe stams ~1 Load (‘KS) Implement Se- 

‘5 IO 10 5 25 25 100 

4 5 7 -I 1.7 5 1.08 
> 2 2 I 11 7 3.73 
Y s 2 6 3.2 3 4.85 

x 8 5 S 90 7 6.45 

Target Score = Weighted Average of Rank PomtS = Sum(Rank Score.* Weight)/Sum( Weights) 
TSS: Total Suspended Sohds 

Source: Woodward & Clyde. IYYO 

Selecting BMPs for preventing and controlling storm water runoff pollution is a two-step process. First, a 
comprehensive list of BMPs should be compiled and screened to eliminate those that are inappropriate for the program. 
The appropnate BMPs are then assessed to select those that will ultimately be implemented in the SWMP. 
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The construction of facilities to collect and treat urban runoff may be prohibitively expensive. Therefore. the emphasis 
ot‘ storm water pollunon control should be on developing a cost-effective approach that tncludes nonstructural controls 
and low-cost structural controls. Nonstructural controls tnclude both regulatory controls (e.g., pollution prevention 
measures and land use controls) and source controls (e.g., controls that reduce pollutant butldup or lessen its availability 
t’or wash-off dunng ramfall). Low-cost structural controls tnclude the use of facilities that reduce the kinetic energy 
Associated wtth storm water, control hydrauhc and flow drstnbutton over the system. and remove coarse particulates. 
Dtssolved pollutants and collotds then are further reduced by tiltratton, infiltration, plant uptake, a bionc function, or 
btodegradanon. Given below IS a hst of the types of controls and BMPs avatlable to municipalities for managing their 
\torm water runoff (dtscussed In detatl tn Chapter 7). 

EXAMPLES OF SOURCE CONTROL AND TREATMENT BMPs 
1 

Regulatory Controls 
. Land use regulattons 
. Comprehenstve runoff control regulatrons 
. [-and acqutsttton 

Source Controls 
. Sew development controls 
. llttclt discharge controls 
. Xlatenals management controls ( fenlltzers. chemical storage and use) 

queet storm sewer mamtenance controls 
poll preventton and cleanup 
Ibltc educanorupollutton prevennon 

Treatment c 4nuols 
Detentton factlines 
Infiln-anon practices 
Vegeunve practtces 
Filtranon pracuces 
Water qualtry mlets 
RetrofirtmP exlstmP flood cnntrnl 

How to Screen B>)Ih 

The goal of the BMP scrcemng process 1s to reduce the list of BMPs to a more manageable number to be considered for 
tmplementatton. Because this IS an urinal step, the methods used are generally qualitative and require that good 
engmeenng Judgement be exercised. 

For the purposes of screenmg. BMPs are divided into two general categories: structural and nonstructural. Stlu~tural 
BMPs, such as dctmao~ WV ..s and infiitraaon practices, are designed to address specific pollutants from known sources. 
In contrast. nonsm. .Ps. whtch,mclude regulatory practices (such as those that limit impervious areas or protect 
natural resourc ;e controls (such as street sweeping or solid waste management) are typically impLcmCnt.cd 
throughout an . .ommumty, watershed, or special area to be protected. Municipal storm water mattagaat 
program_ sv.11 ;st cases. rely on a combinaaon of both structural and nonsmtctuml practices. Methods for scmening 
these twc. - J of BMPs are outlined below. Chapters 5 and 6 present detailed guidance on implementing strud and 
nonstrucrural BMPs. 
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Xonstructural Practices 

Nonstructural BMPs are a good solution when hmited funds are available. In addition. these BMPs can perform an 
Juxlllary role to a structural B&lP. \lany low-cost techniques can lead to slgmficant unprovements in water quality. 
I..rban storm water management programs typIcally include a number of nonsnuctural BMPs. For example, an urban 
runoff management plan for the Santa Clara l’alley ldenafied more than 100 separate potenaal nonstructural Bh4Ps used 
throughout the county ( Woodward-Clyde. I990- 1992). To reduce the large number of available Bh4Ps, municipalities 
must screen these regulatory and source control BMPs for their appropnateness to the watershed. The case study at the 
end of Chapter 2 discusses the Santa Clara Valley program and the BMP screening and selection method. 

One screenmg method mvolves applying screerung critena to each nonstructural practice to determine its applicability 
10 the condlnons m the watershed. The screemng cntena wtll be specific to the watershed and will depend on the goals 
01 the program. T>plcal crlterla Include: 

. Pollutant Removal: Different regulanons and source conuol pracnces are destgned to address different 
pollutants and. therefore. the program team should ensure that the screened list of controls tncludes those 
prsctlces deslgned (0 address the pollutants of pm-nary concern. Cettam source control measures (e.g., 
development ot’ a public Information program) may not be measured in terms of reduction in pollutants 
loads. Therefore. mumclpalmes may want to use alternate measures, such as the level ofpubhc partxipanon 
In recyclmg programs or the number of commuruty outreach activities completed. 

. Existme Government Structure: Some pracaces unplemented throughout the country require a specific 
government structure. For example, a strong county government may be important for implementing a 
specific regulatory control. However, the role of county governments can vary from one section of the 
country to another. Practices requiring specific government structures that do not exist in the area of 
concern could. therefore. be elimmated from the list. 

. Leeal AuthoriN: For regulatory controls to be effective, mumclpalities must have the legal authority to 
Implement and enforce regulattons. Muruclpal boards and officials may lack this autbonty and may be 
requued to obtam It through local action. 

. blic or Mumc~&$~e~~: It may be difiicult to implement some practices because of resistance from 
the public or an mvolved mumctpal agency. An improved communications strategy or other appropriate 
measures may unprove the percepaon of these practices. 

. Feau : Some of the municipal BMPs described may require large expenditures, extensive 
efforts, and long-term operation and maintenance costs. Therefore, they may not be suitable for 
implementation in small municipalities that lack the required resources. 

.\dditional screening cnteria may also be used, as shown in the Santa Clara Valley case study at the end of chapter 2. 

.tiother method of screemng involves the use of a comparative summary matrix, an example of which is presented in 
Figure 2-2 (EPA 1993b). This matrix was developed for screening nonstructural control practices in COaStd areas; 
however, It IS at least UI part apphcable to inland areas as well. In this matrix, various regulatory and source control 
pracaces are listed and compared for their ability to meet vanous criteria. The criteria listed generally include ability 
to remove specific pollutants. such as nutrients and sediments, maintenance requirement, longevity, community 
acceptance, secondary envuonxnental impacts, costs, and site requirements. Other criteria are also listed, and some of 
rhese are only applicable in coastal areas. For each practice and criterion, an assessment of effectiveness is indicated, 
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wllth lhe solid circle indicaung high effmveness and the open circles indicating low effectiveness. This type of matrix 
may provrde a basis for making an uutlal assessment of practices and their applicability lo the program. 

Structural Practices 

Because structural pracuces generally are more site-specific and have more restrictions on their use than nonstructural 
pracUces. the initial screemng step for these practices can be more precise than the initial screening step for 
nonstructural practices. Table 2-8 outlines some of the more important criteria for screening structural BMPs, 
mcludmg their pollutant removal efflnencles. land requirements. the drainage area that each BMP can eff&.ively treat, 
the desired so11 conditions (e.g.. solIs favorable for infiltration), ground water elevation. and COGS. By using these 
sntena and the information obtamed m the data collection and analysis and problem identification and ranking steps, 
rhe program team can narrow the choice of BMPs to a list that can be further assessed in the BMP selection step. 

The mmal screening cnlena for structural praaces Include the followmg 

. Pollutant Removal: It IS Important for the municipality to ensure that the BMPs selected address the 
pnmary pollutants of concern 10 the level of removal desired. 

. Land Reaulremenrs, Large land requirements for some of rhe above-ground structural BMPs can often 
restnct their use m hIghI? de\.eloped urban areas. 

. Soil Charactenstics: Structural Blows have differing requirements for soil conditions. Infiltration 
facilities generally require permeable soils, while detention BMR generally require impermeable soils. 
The municipality must become familiar with soil conditions m the watershed. A good source of 
information on local so11 informauon is the United StatesDepartment of Agriculture (USDA-NCRS). 

. Ground Water Elevauon: The ground water elevauon in the watershed can be a hrmung factor in siting 
and lmplemenung structural BMPs. Generally, high ground water elevation can restnct the use of 
Infiltrauon faclhoes. 

. Public Acceutance: It may be difficult for a mumclpality to implement a structural Bh4P that meets with 
general public approval. Public acceptance of the BMP is an important consideration m the screening 
step. 

. Technical Feasibility: Some of the municipal BMPs described may require large expenditures, extensive 
efforts, and long-term operation and maintenance costs. Therefore, they may not be suitable for 
implementation in small municipalities that lack the required resources. 

Of the screening criteria listed, the pollutant removal, land requirements, and drainage area sefved are usually absolute 
restrictions. Soil condition and ground water elevation, on the other hand, impose restrictions that can potentially be 
overcome by importing needed soil or constructing facilities with clay liners to restrict ground water inflow. These 
modificauons. however. can add significantly to Bh4P costs. 
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FIGURE 2-2. SAMPLE NONSTRUCTURAL CONTROL SCREENING MATRM. 
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TABLE 2-8. S’I’RIICT~IRAL BMP INITIAI. SCREENIN(; <‘RITERIA 

Land Dralnrga Desired aoll Ground W&r 
Requlremcntt Area (2) CondltlOM Blcwtlon 

DetentIon Facllltles 

cons1ruc1ed MediumHiih 
W&lands 

lnflltrallon Facllltles 

Infiimliin Basins’ Medium-High 

Veactatlvc 

Filtration Basins 

(1) Low = O-30%; Medium = 3065%; High = 65-l&7% 
(2) Small = O-10 acres; Medium = lo-40 acres; Large = ‘40 acres 
N/A = Not appliiabb 
’ Potenlial for failure high, especnky when nol designed and lnslalbd property 

Sources Schuebr, 1987. MxxMar&Ciyda 1991 
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BMP Selection Process 

Haxmg screened the ~tuual ltst of BMPs. murucrpalities can now rank and select a final set of BhQs using the decision- 
maktng process (Figure 2-3) described below This process evaluates the relauve merits of each BMP or group of 
BMPs Because of the complesuy of urban runoff control problems. a number of factors must be taken into account 
tn assessmg altemaave plans. These are presented tn Figure 2-3 as inputs to the decrsion process and include analysis 
tools and dectston factors. The analysts tools are those used to assess and rank the existing pollution problems (see 
begtnnmg of Chapter 2). The dectston factors are the criteria used to compare the alternatives. All of these inputs are 
then used to evaluate the altematrves usmg one or more dectsion analysts methods. The following discusston discusses 
each Input to the dectston analvsts, then descrtbes the various dectsron analysis methodologies that may be used to 
select BMPs for ultrmate mclusron tn the SWMP 

ANALYSIS TOOLS 

* walmModeb - SouceF~s 
* Water Rewurw kdelr ----) Recslvng Waw Coot. 
. Rankinghkdds ---) PncatyProblem8 

DECISON FACTORS 

FIGURE 2-3. CONCEPTUAL DIAGRAM OF BMP SELECTION METHOD 

Analysis Tools 

These tools were described tn detatl dunng the discussion of Step 3, They can consist of watershed models, receiving 
water models. and ranking models. The analysis tools are used to project future conditions. given the alternatives being 
utvesugated. For example. the total pollutant loads for each ahernattve mav be calculated (whether using a unit load 
method or complex models, such as SWhJM). This wtll serve as one item of input information as the alternatives are 
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bemg compared. Simtlarly. the Impacts to rccetvmg lvaters may be assessed using these tools. so that the unpacts can 
be compared when making a dectslon. 

Criteria for Decision-making 

An rmportant step n-t BMP plan sclcctton IS IO determme the dectslon factors of importance. The selecuon of these 
cntena IS site-specific and needs to be determined bv the program team based on the characteristics of the watershed 
and the financial and personnel resources available. T!prcal dectsron-malung criteria are discussed below. Note that 
they are similar to the problem assessment cntena use In Step 3 

To evaluate and select appropnate BhlPs. mumctpaltues may want to consider a number of instnutional factors. 
tncludmg exrstrng governmental structures, legal authority. and tmplementauon responsibilities. If the proper legal 
,~uthonty does not exist. an analysts ior attalnlng thus authonty must be undertaken (as requued under Part 2 of the 
.tppltcatron) In addruon IO these constderatlons. the team should Invesugate eslstlng urban runoff programs in the 
commume. region. or State Often. cost s;l\ ~ngs arc realized and total program efforts reduced by takmg advantage 
of matenal and data cornptled from e\tstlng programs. It should be noted that these decision factors are smilar to the 
;1ssessmcnt cntena used to rank pollutron problems Factors to consrder \t hen runkmg BhtPs are: 

. Degree to whrch exrstmg technologtes or programs (mumcipal. State. Federal) could be used 

. Avarlabtlitv of tools (techmcal methods and measures) to address adverse side effects of a particular action 

. Estent to which legal authonty exists to tmplement the BMP 

Publrc .-lcceplance 

In many mstances, the public ~111 be responsible for at least a poruon of the funding required to implement the 
recommended plan. Publx reacuon to aspects of the storm water management program should. therefore, be assessed 
through the use of public meetmgs. Measunng public acceptance can be difficult. but is often important to the overall 
success of a program. The marn factors to connder are: 

. Level of public support to address problems 

. Level of public support for Implementing a particular BMP 

. Public percepuon of the value of the resource. 

Technical Feasibilitv 

Cost is one of the most important factors to consider when sekcting BMR. Municipalities should consider the costs 
associated with both the development and implementation of nonstructural BMPs and the construction and operation 
of structural BMFs. Total costs should be reflected in addition to capital and operation and maintenance costs for each 
alternative. The benefits associated wrth the rmplementation of a control plan are usually more difficult to determine. 
For example. if an urban runoff control plan is designed to reduce the discharge of fecal coliform to a closed shellfish 
area. there will be monetary benefits when these beds are reopened. These benefits are diflicult to quantify but should 
not be neglected when selectmg BMPs. The factors to consider are: 
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. Relauve costs for a parucular BMP 

. Avarlabtlirv of funds tcapnal) to nutrate the project 

. Avallablllty of funds to operate and mannam BMPs over time 

In evaluaung and selectrng BMPs (panrcularly structural BMPs). munxrpalities should consider various aspects of 
construction. mcluding site requrremenrs. the extent of disruptron. and the degree of construction difficulty. When 
relvtng on complex structural controls. there are diffrcultres inherent m constructron and future maintenance that need 
to be overcome. Constructton Issues ;rre not as important when assessmg source control and regulatory control 
practrces Howev,er. for structural controls. rhev can often be x’ep tmponant The factors to consider Include: 

. Land reqmrements 

. Soil requirements 

. Ground lvater elevatron 
. Slope 

(~‘onrpl~once Il’rfh Rreulaton, Requrremenrs o/the .SIfYlP 

BhlPs should also be assessed on their capacrtv IO meet the regulatory requirements of the SWMP For example. as 
pan of the SWMP. muructpahtres must prevent ~ll~crt dscharges from emenng the storm sewer system. In addition. 
.they must control discharges mto then storm sewer systems from tndustnes. BMPs that work toward achieving these 
programmatrc requtrements would be asstg,ned higher pnonty than those that do not. Pnonty considerations and 
pollution sources should be the focus of the selected altematrve. The factors to consider are: 

. Extent to w hlch regularorv requrrements are saustied 

. Extent to whrch spec~!ic programmatic measures of the SWMP are satrsfied 

Envrronmental Ef/ecrs 

The implementation of polluuon control measures for storm water runoff can affect the environment in a number of 
ways. When evaluating various BMF3. municipalrues should consider the potential effects-both positive and 
negatwe-that may result from thetr implementation. The many resources that can be positively affected include water 
resources, aquauc animal and plant life, wtldlife, and wetlands. The negative environmental effects. which can include 
aestheuc problems, cross-media contaminauon, the loss of useable land, and wetlands impacts, may also be considered. 

The importance of considenng BMF side effects is becoming more widely recognized. Indeed, there is a shifI away 
from viewing BMFs simply in terms of their pollution control ability. Incorporating structures into new developments 
or retrofitting them tn exrstmg areas can gam wrder acceptance if aesthetic qualities are considered. For example, 
unvegetated above-ground iniiltrauon basms or extended detention basins are generally not attraglve elements of the 
environment and may serve as insect breeding grounds. However, natural-looking wet ponds or vegetated wetlands 
can be incorporated into the envirmunent and even improve aesthetics. These are issues that can greatly affect public 
acceptance. The main factors to consider are: 

Potential for posnive effects of Bh4Ps on the community (e.g., property value. aestheucs), water resources, 
aquatic animal and plant life. wildlife, or wetlands 
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. Potential for negative effects due to BMP. such as aesthetic problems, cross-media contammation, the loss 
of useable land. wetlands impacts, operation and maintenance costs to the community (taxes). 

Secondary ent~ronmental impacts from municipal BMPs most often affect wetlands because of the role they play in 
storm water management. Constructed lvetlands are used m the treatment of urban storm water discharges within a 
storm [barer managemenr program. The impacts of urban storm water dxharges on wetlands include degradation of 
lvetland hydrology, wetland water qualib. wetland sods. and wetland plants and ammais. As a result of urbanization, 
wetland hydrology is affected by the mcreased quantity and poor quality of the storm water discharges. The impacts 
IO wetland hydrology include lower wetland response time. change in water levels in the wetland. and a change in the 
wetland’s detention ume The changes m wetland water quality that result from urban storm water runoff are physical 
and chemical. The physIcal changes occur m temperature. conductivio,. and the level of suspended solids. The 
~hemlcal changes result from the increased levels of IO.UC substances. metals. and nutrients contained in the storm 
ivater runoff Impacts to wetland SOJIS include changes In the pH and redox potential. The combmed results of the 
above Impacts negaux,ely affect plants and arumais in the wetland. The Increased levels of storm water Hoff can flood 

plants and the feeding and breeding grounds of many animals. Also. the toxicity levels In storm water runoff may kill 
plants and other food for animals wuhm the wetland habitat. 

Estimaung the efiectlveness of a BMP IS one of the most important factors a murucipality wdl consider as part of the 
BMP selecuon process. In most cases. determmmg BMP effectiveness for structural controls is easier than for 
nonstructural controls. Structural controls (e.g., detention facilities and mfiltration basins) may be assessed in terms 
of their demonstrated capacxies to remove pollutants (see Chapter 7). whereas nonstructural controls (e.g., street 
sweeping, land use regulatmns. and solid waste management) may be evaluated according to indirect measures, such 
as the degree to which public awareness IS heightened or the number of community outreach programs that are 
I mplemented 

Some murucipahues may choose quantltatlve. decision analysis techruques to assess BMPs. whereas others may prefer 
IO use more basic quahtauve assessments backed by basic statisucs, such as costeffecuve data. While qualitative 
factors may be subJectJve by their very nature, the need for more quantitative, decxion analysts models may be 
unneces~ dwmg the early steps of BMP selection. 

One ape of qualitative analysis involves a holistic approach, which relies on the use of certain basic facts, intuition, 
and professional judgment. One key deciding factor (cost, for example) can guide the process. Given the inherent 
complexity of assessing alternative urban runoff control plans and the large number of available inputs to the decision, 
tis approach is usually over-simplified. The selection of an appropriate plan from the developed alternatives will 
generally require an assessment of multiple factors and should be done in as quantitative a manner as is reasonably 
possible. 

Quantitative approacbzs include such measures as cost-effectiveness analyses. A cost-effectiveness analysis helps the 
municipality attain a predetermined goal with the least expensive method possible. 

SUMMARY 

The process of targeong storm water runoff problems and selecting BMPs to control those problems is d&icult and 
can best be pdorrned by undertaking a systematic assessment process. Because of the qualitative nature of some inputs 
fo these assessxnents and decisions, subjective comparisons among the alternative plans will likely be necessary. Where 
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cost-benefit issues need to be addressed. or where technically complex cases are encountered. more quantitatively based, 
analvtical tools may be necessary. The process outlined in this chapter acts as a guide for decision making and cannot 
account for all of the circumstances that might be encountered. Professional judgment and care is needed at each step 
along the way. Once these choices have been made and BMPs have been selected. the storm water management 
program is ready to be implemented. 

WORKSHEETS 
The next IWO pages contarn worksheets developed for the Sfale o/Cali/ornra Srorm Water Besf .2ianagement Practrce 
Iiandbook f.flunrcrpal). These worksheets may be useful in setting pnonties for selecting municipal source and 
treatment controls. 
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WORKSHEET 1 
SOURCE CONTROL RMP 

PROGRAM ACTlVITIES: 

PROGRAM ELEMENTS: 

BMPS 

MWIS Efftxtivencss 

Regulatory of Pollutant 
Public 

Iml~lcmcntal~lr 
In\titutionsl 

costs Total 

Requirements Remove1 
Acceptnnce 

(I -5) (I -5) 
(I -5) 

(1 -5) “‘;;;;;“’ (1 - 5) (30 MAX) 
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Pullutn 
of 

Concern 
rMPs 

. 1 I =I=- 

#ORKSHEET 2 
MENT 

Are. 
Applic. 

(AC) 

wwil Annual 
iJlhtPntS Cnpital 

demoved Casts’ 
(I.b/Yr) (SJYr) 

I 
I 

C ONTROL I 

L 

Annual 
Admin. 
costs 
(S/Y I-) 

’ AMUd capital costs based on a 20-year design period 
’ AMUal administration costs are best determined by a given community once a city-wide program is established. 
3 Removal costs are in units ($Nr)J(LbNr) = $/Lb. 

Total 
Annun 
I costs 

ry (S/Y 

Removal 
Cost’ 
(S/Lb) 
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CASE STUDtES 

The followmg case studies provide examples of methods for both assessing storm water runoff problems and 
evaluatrngkelecung appropnate BMF’s to address those problems. 
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VIRGINIA BEACH. VIRGINIA, PART 2 APPLICATION, SETTING PRIORITIES 

Th:s secuon summarizes the Virguua Beach. Virglrua. Part 2 Srorm Water permit application. The example illustrates 
the overall program pnonrles consldered bv Virguua Beach for the mlual lmplementatlon of its storm water 
management program. 

Program pnonues \vere developed based on a quahtatlve approach rather than a ngorous quantitative approach using 
specific evaluation cnfena that are assigned values and weights. Pnonties. however. were considered by evaluating 
each activity listed In Table 2-9 using the iollowmg guidelines: 

. Level of pollution load reduction (If high. then tugher pnorip) 

. Cost (If ION, then higher prIorIF) 

. Public acceptance (If high. then higher pnonty) 

. T!-pe of program (If ongolng program. then higher pnont? than enhanced ongomg program; if new 
program. then loI\er prlontl than eslstlng program: If program designed to meet a minimum requu-emenc 
not presentI)- undenaken b: city. then a higher pnont?) 

. T>pe of dmelopmenr (If program for new development. then higher pnonty than for program for existing 
developmenr) 

Using these guidelines. the first pnonty programs and Ihe second pnonty programs were selected and are presented 
In Table 2-9 under the heading Pnontlcs with either a “1”” pnonty or a “2nd” pnonty mdlcauon. 

crhedule .~____ 

;ure Z-4 shows an overall schedule for the program acuvltles 11.~4 In Table 2-9 Many of the ongomg programs 
ce g.. BMP Retnspe~on Program) and some of the new programs (e.g., implementauon and enforcement of new storm 
sewer &em ordinance) ~111 be full! implemented dunng each year of the term of the perrmi. Other programs will 
requre phased implementauon (e g.. development of a slide show for reporung illicit discharges), and still others will 
be dmeloped during the rmddle years of the program (e.g., evaluation of any existing major flood control slnxtures 
for water quality benefits). For some programs. the schedule Indicates LI:C number of ponds, structures. and sites to 
be considered (e.g.. ongomg Fcld screenmg for up to 25 new sites a ye:lrj ctir each year of the permit. The frequency 
(e.g., once a year) of monitor.,..: and spe&ic inspection programs are aso Indicated on the schedule. 

Program Evaluation 

During the term of the permit. the sty, principally through the Department of Public Works, will monitor the progress 
of implementing the components of the comprehensive management program and the representative monitoring 
program. As part of this process. the city will evaluate the pollution removal/control effectiveness of the various 
program activities. For cornmerclal and residential areas, the comprehensive storm water management program will 
be tracked and evaluated In light of the new and etisting ordinances related to storm water quality. The expanded 
BMP data base WI.U be mOWOred to assure that new data on structural BMPs are being used by the BMP reinspection 
program 10 assist in the mamlenance schedule for structural controls. including major sediment removal. 
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TABLE 2-9. PROPOSED MANAGEMENT PROGRAM ACTMTIES* 

Activities I Priorities 

Program for Commercial and Residential Areas 

Master Plan for New De\,elopment 

- Mamtenance of Comprehensi\.e Plan 1st 

- E?usung Ordinances 1st 

- Owl Creek Watershed Prorecrlon Program 1st 

- Design Guidelines 2nd 

blaintenance of Styural Conrrols 
- Maintenance of Structures 

-- Retentlon/Dctentron Ponds 1st 

_- DltcheuCanaluWilcen\a!~ 1st 
-- Oil/Water Separators 1st 

-- volume Control BMPs 1 St 
o- CulverWSUuctures 1st 

- BMP Reinspection Program I St 

- BMP Data Base E\-pansron 2nd 

- Major Sediment Removal 2nd 

Pracuces for O&M for Streets. Roads. and Highways 

- ErosIon and Sediment Conuol 1st 

- Catch Basm and Dutch Cleamng 1st 

- Snow and Ice Control 1st 

- Liner Control 1st 

- Other Programs 1st 

. Flood Management Procedures Assessment 1st 

. Pestlade. Herbicide. and Fertlhzer Appllcauon 

- Certification and Llcenslng 1st 

- Training 1st 

- Public Education 2nd 

l Storm Water Master Plan Conunuation 

- Plan Maintenance 1st 

- Stxrn Sewer Svstem lnventofy 2nd 

Progtnm for Illicit Dischargea and Improper Disposal 
. Implementation and Enforcemenr of Ordinance 1st 

l Ongoing Field Screenmg 

- Sites from Part I Lmestigauon 1st 

- New sites each year 2nd 
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TABLE 2-9. PROPOSED MANAGEMENT PROGRAM ACTIVITIES (Continued) 

Activitie!a I Priorities I 
Program for Illicit Discharges and improper Disposal (Cootin 

. Storm Sewer lnvesugalions 

- Mappmg and E\.aluauon 

-- Part 1 sites 
-- New sites 

- Field sumeys 

-- Part I sites 
-- New sites 

- Source Idenrlficatlon 

-- Pan I sires 
-- New sites 

. Spill Response and lnspecrlon Proeram 

. Reporting of Illm Discharges 

- Brochures. Clt> line htessage and Shde Shou 

- Hotline and maln-In programs 
. Controls to Lmut ItilIratlon 

Program for Industrial Facilities 
. Mount Trashmore (Closed Landfill) 

!d) 

1st 
2nd 

IS1 
2nd 

I St 
2nd 

Isr 

1 St 

2nd 

1st 

- Inspectio~~la~nrenance of Park 1st 
- Morutonng Program for T\vo Lakes Isr 

. Landfill No. 2 

- Inspecuon 1st 
- Monitoring at One Site 2nd 

l Other Facilities Data Evaluauons 2nd 

Program for Construction Sites 
. Sire Plan Review 1st 
. Inspection/Enforcement 1st 

1 l Training Site Operators I 2nd I 
*Taken verbatim from the Part 2 NPDES Storm Water Permit Application prepared by the City of Virginia Beach, 
\‘irgmia ( 1992) 
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‘OMMERCIAL AND RESIDENTIAL AREAS 

Master Plan for New Development 

Comprehensive Plan 

E.ulstmg Ordinances 

Owl Creek Watershed Protection Program 

Design Guldelmes 

Mamtenance Plan for New Development 

Mamtenance of Structures 

BMP ReInspectIon Program 

Data Base Espanslon 

?.IaJor Sediment Remo\,al 

Pracrlces for O&Xl for Streets. Roads. and Hinhwavs 

Flood hlanagement Procedure Assessment 

Pestlcldes. Herblcldes. dnd Fct-nllzer 

CerUicatlonfLicenslng 

Tralrung (0 = de\.eloped) 

Public Education (0 = developed) 

Storm Water Master Plan 

Water Qua115 Model 

Plan Maintenance 

Storm Server System InventoF (contmumg tier 5 
> ears) 

LLICIT DISCHARGES .4ND IMPROPER DISPOSAL 

Implementauon and Enforcement of Ordmance 

Ongoing Field Screenmg 

Sites from Part 1 Investigation 

New Sites Each Year 

Storm Sewer System Investigaoons 

Mapping and Evaluation 

Part 1 Sites 

New Sites 

Field Surveys 

Part 1 Sites 

New Sites 

2 ponds 2 ponds 2 ponds 2 ponds 2 ponds 

0 

30 sites 

25 sites 25 sites 25 sites 25 sites 25 sites 

30 sites 

25 sites 25 sites 25 sites 25 sites 25 sites 

30 sites 25 sites 25 sites 25 sites 

25 sites 25 sites 25 sites 25 sites 

FIGURE 24. CITY OF VIRGINIA BEACH, VIRGINIA 
PROPOSED STORM WATER MANAGEMENT PROGRAM SCHEDULE* 
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4CTIvITLEs 

Source ldenuficauon 

Part I Sites 

I YEAR OF PE-RMIT I 
1 2 3 4 r$., 

30 

New Sites 

Spill response and Inspecuon Program 

Report1 -.I- of Illicit Discharges 

bure. Clbltne Message. and 
Sh: Shows (0 = Developed) 

Call-m and Matl-In (0 = Developed) 

Proper Management and Disposal of Toxx 
\latenaIs 

Support for Ongoing Programs 

Brochure. ClFltne Message. and 
Slide Shows t0 = Developed) 

Controls to Ltmit lntiltratlon 

INDUSTRIAL FACILITIES 

Mount Trashmore 

Inspextion/Ma~ntenance of Park 

Momtonng Program for Two Lakes 

Landfill No 2 

Inspecuon 

Twce Twice Twice Twice Twice 

Moxutonng at a Site 
(3’1 ..“‘.‘j Evaluations 

ite Data 

Site’Inspecuon of Each Site 

~TRUCTlON SITES 

Site Plan Review 

Inspection/Enforcement 

1 [ Once 1 Once 1 Once 1 Once 1 Training Site C 1 0 = Developed) 1 0 

. lGURE t-4. CITY OF VIRGINIA BEACH, VIRGINIA 
-.. J?hdJ hTORM WATER MANAGEMENT PROCRAiVl SCHEDULE (Continued) 
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KLNG COUNTY’S BASIN PLANNING PROGRAM ESTABLISHING WATERSHED PRIORITLES 

Criteria for Prioritizine Basins 

‘The pnmav ObJectWe of Kmg Coun~‘s lvatershed approach is to protect and mamtain the integnty of County stream 
Fstems and to prevent their degradation to the degree possible. 

King Counp’s philosophy IS that stream protection must be accomplished through the evaluauon and management of 
land and water H?thin the entire watershed: that erosion cannot be managed \Whout controlling the high flows that 
cause eroslon: that water pollution cannot be adequately reduced without controlling the runoff and sediment, by which 
pollutants are transported; and that aquauc habitat cannot be managed without considenng all of the chemical, 
physical. and hydrological elements that define each habitat. 

Accordmgly. cntena for pnontrzmg watersheds were developed to give planning urgency to those basins where 
hazardous condluons. such as landslides and flooding, were most frequentkmere and where water quality and habitat 
have not been severely affected (and could yet be preserved through pr0actlL.e planning). 

The Irutlal basm planmng pnontlzatron was based on a sigmficant body of knowledge gained from the 1987 Basm 
Reconnaissance program. a field inventoF of problems and potenual solutions conducted during the ramy seasons of 
1985- I986 and IY86- 1987 .Llultidisclpiinary teams noted e,xistmg problems and features in portions of 29 service area 
basms. These data were used directly to determine ratings for each basin in four major categories: Existing Problems, 
Future Problems. E,ulsung Resources. and Urgency/Timeliness. Rating cntena were associated rvlth each major 
categor?;. as listed m Table 2-10 below. 
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Case Studies Chapter Two 

Table 2-10. BASIN PLANNING PRIORITIZATION CATEGORIES AND CRlTEFUA* 

Category 

Existing Problems 

criterh 

- Landslides 
- Erosron/Sediment 

Future Problems 

E.xtsttng Resources 

d 

- Flooding 

- Land in Unincorporated King County 
- SubdivisionIPlat Activrty 
- Population Growth 
- Permitted Residential Units 

- Stream Habitat 
- In-Stream Resources 
- Wetland Value 
- Wetland Storage Potential 
- Water Qualitv Potenttat 

- Other Agency Interest 
Opporturu~ to Integrate with Other Programs 

* Taken verbaum from the Part 2 NPDES Storm Water Permit Application prepared by the King County 
Surface Water Management Divlston (1992) 

Problem counts for each category were generated from the Technical Appendix of each Bastn Re~~rtnais~an~e report 
(included mth the Part I per-mu appltcauon). For example, for the Landslides. Erosion/Sedimentation. and Flooding 
categories. the follo\nng rattngs were applied: “0” - low (few problems), “1” - moderate (some problems), and “2” - 
hrgh (many problems). For other cntena. such as Water Quality and Stream Habnat. opposite scores were assigned: 
“0” - low quality (many problems), ” 1” - moderate (some problems), and “2” - high quality (few problems). 

Tables 2- 11 through 2- 14 show the final scores of each basin for each major category. Table 2-15 shows the ranking 
of bastes according to total scores. These rankings form the basis of the proposed basin planrung schedule shown in 
Table 2-16. 

By the end of 1992. the County ~111 have completed or will be substantially underway, with basin plans for 12 of the 
37 basins in the surface water management service area. As expected from the tanking criteria, the first basins selected 
for planning services were predominately rural watersheds. More recently, the Surf&e Water Management Division 
has begun the basin planning process tn urban or urbanizing basins, such as Miller Creek, Seola Creek and Salmon 
Creek. The planning process for these basins till incorporate. many of the same management strategies applied to rural 
basins and will be complemented with new programs being developed and implemented as part of the NPDES program 
(e.g.. drainage mapping, illicit discharge surveys, and source control best management practices). 
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TABLE 2-l 1. BASIN PRIORITIZATION* 

L Existing Problems (frctm Bah Reconoaissance) I 

Drainage Basin LandsMde ElWiOn/ 
Sediment 

Floading Sheet t T&al 
t 
McAleer I I 2 4 
Loons 0 1 2 3 1 - 

Sammanush 2 2 I 5 
North 0 0 0 0 
Little Bear 0 I 1 2 
Big Bear 0 2 I 3 
Thornton 0 0 I I 
Lk Washngton I) 2 I 3 I 

Forbes 0 1 1 2 
Evans I 2 I 4 
W Lk Sammarrush I 2 I 4 
E Lk Sammamish I 2 I 4 

Tibbetts ! 2 ! I I ! 4 
I 

N Fk Issaquah 0 I I 2 1 
E Fk lssaquah 0 1 I 2 
lssaquah 1 2 0 3 I 
Lower Cedar I 2 2 2 ! 6 1 
Duwamish ! 0 1 ,I 2 ! 3 I 

Lower Green I 1 I 2 1 I 4 1 

1 Jenkins I 0 I 1 I 2 I 3 I 
Covmgton ! 0 ! 0 ! 0 1 0 I 
Middle Green 2 1 1 4 
Boemg 2 2 1 5 

Middle Puget I 1 1 1 3 
I 

Lower Puget ! 2 I 2 1 ! 5 I 
Salmon ! I 1 I ! 3 

I 
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TABLE 2-12. BASIN PRIORITIZATION* 
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Chapter Two Case Studies 

TABLE 2-13. BASIN PRIORITIZATION* 
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Case Studies ChaDter Two 

TABLE 2-14. BASIN PRIORITIZATION* 

Iv. ummelineu I 

DlYlh@BlUi.ll other Agency 
ElIterest 

Sheet4 Tditri 
Provm 

McAleer I I 0 I 1 
1 

Lyons 1 1 2 

Swamp 1 0 1 

Sammanush 0 1 1 

North 0 0 0 

1 Lmle Bear I 0 I 0 I 0 1 

1 Bie Bear I 2 I 2 I 1 I 
I Thornton I I I 0 I 1 1 

Middle Green 0 2 2 

Boeing 0 0 0 

L Middle Pwet 0 0 0 
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TABLE 2-15. BASIN PRIORITIZATION* 

Drainage Bath 

Big Bear 

Jenkins 

soos 

E Lk Sammamlsh 

summation Sheet 
Rank@ Awarding to TotaI Score 

Existing Future Existing urgency/ 
Problems Problem : Resourcw Timeliness Total Sum 

3 6 9 -I 22 

: 5 IO 4 22 

7 7 8 4 22 

-I 8 7 2 21 

Lmle Bear 2 3 5 0 10 

North 0 5 5 0 10 

Duwambh 3 1 2 3 9 
Lk Washmfqon 3 1 2 0 9 I 
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TABLE 2-16. PROPOSED BASLN PLANNING SCHEDULE 1992 - 1997* 

BasWStut Year 

Current and WMC 
WMC- 

Futnre DraftBasin approved or 
Couditioas 

Pmpesed 
Basin Plan 

Exeentive 
Report Proposed 

Sammaxmsh Y4 

Boemg-McAker-Lyon- 
Thornton/95 

Juanita. E LK Wa. 96 

W. Lk. WA, W Lk. 
Samm 96 

Dee 95 Sept Y6 
Feb Y6 Ott 96 

Apr 97 Dee 97 

May 97 Dee 97 

Apr 97 

May 97 

Jui 98 

Jul98 

Jan 92 

Ott 92 

Jan 93 

sept 93 

Jan 94 

Jan 95 

May 95 

Aug 95 

Jun 97 

Nov 96 

act 97 

Dee 97 

Dee 

Dec98 

*Taken verbatim from the Pan L NPDES Storm Water Perttut Apphcauon prepared by the King County Surface Water 
Management Divwon ( 1 YY2 1 
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THE EIGHT-STEP BMP PLANNING PROCESS DEVELOPED BY CHARLOTTE, NORTH CAROLINA 

Thus secuon summanzes the Part 2 storm water permtt application prepared by Charlotte. North Carolina. The 
discussIon does not mn-ror the planmng process described In thts manual. but rather presents a variation for 
muructpalrtles to consider. 

Step I - Develop Criteria to Evaluate Objective Attainment and Planning 

The table bclo~v. taken verbatim from the Charlotte. North Carolina. Part 2 storm waterpermit applicauon. summarizes 
the factors constdered In each of the Charlotte Storm Water Quality Management Program (SWQMIP) elements. The 
purpose of the table was to force full constderatton of both the pros and cons of each program element and to assist the 
city In determlmng the practlcabtlity of each measure in formulation of Its MJZP 

TABLE 2-17. BEST MANAGEMENT PRACTICE SCREENING CRITERIA* 

Totals I I I I I 

*Excerpted verbatim from the Part 2 Storm Water Permit Application prepared by Charlotte, North Carolina 
(1992) 

SteD 2 - Develop List of Possible Control Measures (BMP’s) 

There are almost an mfimte number of variations on programmatic, structural. and nonstructural BMPs. A candidate 
set of nearly 100 control measures. program elements, and other activities was developed through brainstorming 
sessions. A prelimmaq YXeenmg was done of these based on engineeringJudgement and knowledge of what measures 
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Case Studies Chapter Two 

were not remotely feasible. Candidate control measures and programs sur\riving this initial screen were subjected to 
a more formal conslderauon usmg the table in step I. 

SteD 3 - ADP~Y the Criteria to Screen the Measures 

The cntena were generally apphed (along with engineenng Judgement) to spotlight potential problems with the 
application of program elements. It uas consIdered too premature to require the use of certam structural BMPs, though 
a more formal techxucal conslderauon of specific design standards and incorporation into Charlotte design criteria was 
adopted as a program element. 

Sten 4 - Preliminarily Analne a Practical Set of Control Measures 

This shortened list was organized and analyzed to determme how each measure will function singularly and in 
conJuncuon with ether program elements and how and by whom these elements will be implemented. Another part 
of thus analysis IS to determme ranges of BMP application to allow for development of altemahve programs and to get 
,I ieel for cost sensltivlty where appropnate. 

SteD 5 - Estimate Overall Program Costs and Pollution Reduction Effectiveness 

In most cases. partxularly for nonstructural BMIPs. it was very difficult to assign polluuon reduction numbers without 
better data and mformatlon. In many cases II was mappropnate. Great care and engmeenng judgment must then be 
exerased. The steps generally were to: 

. Define such factors as the control measures. phases of implementation, ranges of implementatioq equipment, 
and locations as necessary to define the program as fully as possible; consider pllot applications and data 
monitoting feedback loops 

. Make first order estimates of program costs in each implementation stage or phase. 

. Realisucally allocate budgets to these programs over the first 5-year permit period and at ultimate 
development as appropnate. 

. Make first order estnnates of the program’s effectiveness by relying on the experience of other cities. 

Step 6 - Obtain Feedback and Revise Program Scope to Maximize Program Cost Effectiveness 

There is a need in any comprehensve program development to go back and look at the whole assembled puzzle after 
suitable examination of each of xs and after preliminaq coordination with the permit writer. Adjustments were 
made to the program scope Ale. 

SteD 7 - Describe Rc _ Responsibilities to Implement the Proeram 

After a preliminary; 5 ,V QMP strategy was formulated, preliminary roles or responsibilities for each program element 
were ldentied. The local orgamzational structure and current program responsibilities were considered. 
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Ster, 8 - Develotl Schedule for Implementation Control Program Including Management and Feedback LOODS 

The end result of this step IS the schedule and budget for program implementation. It was considered important to 
ci,aluate the success of the programs at evev step and build into each program ways to measure that success. This may 
bc through spectally deslgned feedback from the persons implementing the program. through data collection and 
rnonltortng. pubhc awareness polls. or other means. 
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EXAMPLE METHOD FOR SELECTING SOURCE CONTROL BMPs 

This section summarizes the Slale (11 C’alifornia Storm Wafer Besr Managemenr Practice Handbook 
f.tfwncipal). Storm Water Quality Task Force, March 1993. The discussion provides a step-by-step planning 

example on how to select potential source control BMPs for mclusion in a municipal Storm Water Management 

Program. It assumes that program goals and priorities and existing conditions (Steps l-3) have been identified. 

This example illustrates how source control BMPs may be selected using the Source Control Worksheet #I. 

Selection Procea 

The selectlon critena and the scoring s) stem below are similar to other selection processes developed around 

California. It is recommended. however. that the criteria andior the scoring be modified to suit the particular 

community. Modlficatlon of the tbllowslng selection process attributes may be consldered: 

. Criteria - Redetine some 01‘ the criteria or ad&subtract criteria 

I Scores - Modi@ the scoring to a simple +.O. and -. or I. 2. and 3. 

. Weighting - Group the crlterla Into tiers retlectlng their relative importance to specific SWMP goals. 

By multiplying the scores ot‘ the highest tier by some factor (e.g.. x2.), the tirst rier scores could be 

weighted more heavily than the others to reflect this importance. 

. Fatal flaw - Provide for some fatal flaw in scoring the BMPs (e.g., the BMP is illegal or its 

implementation is completely unacceptable to the public) that would make implementation impossible. 

Scoring a fatal flaw as a 0 is one way ofhighIig,hting the flaw. Any BMP scoring a 0 against a criterion 

would be eliminated from consideration. regardless of its overall ranking. 

Exam_olq 

In the following example. municipality Any-town, California is developing a Storm Water Management Program 

that includes an element for Residential/Commercial Activities. By following the steps below, the community 

uses Worksheet 1 to rank the BMPs according to their ability to meet the selection criteria. The worksheet shows 

the initial results of this hypothetical ranking. 

1. The selection process involves consideration of following: 

. Table 2-l 8. Application of BMPs to SWMP Program Elements 

. Discussion of selection criteria 

. Worksheet I 

. Source Control BLIPS. 
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Chapter Two Case Studies 

, -. A review ofTable 2-i 8 shows that for Residential/Commercial Activities. the storm water regulations require 

the SWMP to have an element addressing Roadway and Drainage Facility Maintenance. The program 

activity and element are listed at the top of Worksheet I. 

3 Looking across the Roadway and Drainage Facility Maintenance row in Table 3-l 8. two categories ofsource 

control BMPs apply. ,Viaterlal Use Control and Street/Storm Drain Maintenance. 

1 The Material Use Control category includes two types of BMPs. Housekeeping Practices and Safer 

Alternative Products. These are listed on Worksheet I. 

< 5zveral B%lPs are drscrlbed within each fact sheet. These are also listed on Worksheet I 

0. [;slng the ciscuss[on ot‘selectlon criteria. the BMPs are ranked against the selection criteria using the scale 

of I-C. 

- F-or the tirst BMP. Distribute Public Education Materials, the following scores are recorded: 

Meets Regulatory Requirements = 3. Public education meets the intent of the storm water regulations. 

El’fectiveness of Pollutant Removal = 2. Effectiveness oi‘source conrrol IS high: however. Insuticient data 

t’slst 10 support rhis claim. 

Pubiic Acceptance = 5. Anytown believes that the public education materials are available from other 

municipalities and agencies to serve as models or to purchase for use as is. 

implementable = 5. The existing department and staff may be used. and public education materials are 

available from other municipalities and agencies to serve as models or to purchase for use as is. 

Institutional Constraints = 4. To provide a consistent message to the public. Anytown must coordinate its 

public education program with the county, which already has in place a hazardous waste disposal program. 

The county has indicated that it will cooperate fully with An\Town to ensure [hat the public education 

rnaterlal IS consiswnt with the county’s program. 

Costs = 5. Given rhe avallabitity of materials to serve as models or to use directly, production should be 

relative!? inexpens1L.e. 

8. Addition of‘ the criteria scores across each roti produces a total score, which may be compared to the other 

totals. 

9. The process is continued for each of the source control BMP categories checked in Table 2-18. 

As a result of this evaluation. Anytown. California implemented all the BMPs in the Housekeeping Practices and 

Safer Alternative Products categories, as well as the maivtenance BMPs in the Street/Storm Drain Maintenance 

category. However, the scores for the other Street/Storm Drain Maintenance BMPs indicated that fiuther study 

was necessary before their implementation could be proposed. Anytown, California also found that storm drain 

rlushmg was not allo\red by the local sewer agency, so this fatal flaw removed this BMP from tier 

consideration. 

A Few Points to Remember 
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. Have several people or one of the storm water committees conduct the selection independently to get a 

broad perspective on the relative merits of each BMP and to help reach a consensus. 
. Keep the selection system as simple as possible and use best professional judgment to interpret and to 

conduct a reality check on the total scores. 
. Remember that differences of a few points in the total score are probably not significant. 
. Use the final rankings to plan and prioritize the SWMP. For example. those BMPs with the highest 

scores may be implemented in the first year of the NPDES permit. while low scoring BMPs may need 

more time to develop, relegattng their implementation to the fifth year or to further study. 
. Use the exerctse of working through this selection to provide the necessary data to promote the program 

to other departments. political leaders. regulatory agencies, and the public. 

Final Draft t-56 Septemkxr lo,1997 



l Dibtributc t’ubljc Education Material 

l Train Gil) Employers Regarding 

l Use Organic Soil Amendments 

l Replace Mechanical Sweepers with 

Vacuum 

l Increase I:requency Two Times a 

Week 

* Maintain Equipment 

l Maintain Operation Log 

Storm Drain Flushing 

* Flushing 

3 3 5 

3 2 5 

3 2 5 

3 1 5 

3 4 4 

(I-S) 1 (I -5) I (l-5) 

5 1 ! 5 

J I J I / 5 

3 ! 5 2 
I 

4 4 5 

2 5 5 

+-+A- 
-e--p-p 

24 

7-l 

23 

24 

25 

18 

I 9 

24 

24 

17’ 
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Case Studies Chapter Two 

TABLE 2-18. APPLICATION OF BMYs TO SWMI’ 1’14 

FOR RESIDCNllAUCWYERClAL 

:)<;KAM ELEMENTS’ 

m 

9 Chapter 3) 

/ I / I 
Waler Qualoy Task Force 

/ 

sr 
Nalnbnllee / / 4 

Final Draft 2-58 September lo,1997 



.MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION BMP SELECTION MATRIX 

To address storm water and nonpomt source pollution control in areas of new development. the Maine Department of 

Environmental Protection (ME DEP) has developed a method to select BMPs. The method is based on the following 

Information: 

. Development land use type and size 

. Receiving water type (e.g.. estuary. wetland, river, or stream) 

. Watershed priority (either prlorlty or nonpriority) 

. Erosion and sediment control target or “level to achieve” 

. Storm water quality control target or “level lo achieve” 

. Erosion and sediment control optlons and “treatment level codes” 

. Storm water quality control target or “treatment level codes.” 

T’o implement the BMP selectlon method. ME DEP has developed a series of eight matrlces. There are two matrices for 

each receiving water type (estuary. wetland. river. and stream). One matrix is applied to development in designated priority 

iratersheds. and the other IS applied to development In nonpriority watersheds. A prlorlty watershed list has been developed 

bv ME DEP based on envlronmental sensltlvlty. local support for water quallv. and importance ot‘the watershed to the State. 

1.:xample matrlces for priority and nonprtorlty estuary watersheds are shown In Tables 2- I9 and Z-20. 
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TABLE Z-19. PRlOlUTY ESTUARY STORM WATER CONTROL MATRIX* 

Storm Water COntnls 
Emsioa and Erosion and Water Quality 

Land Use Category sediment Level . Sediment Level to 
to Achieve controls AdiitVe 

-ow Density Residenttal >2 I Erosion and I Buffer I 

acres per lot Sediment 1 

4igh Density Restdentral ~2 3 Erosion and 3 

acres per lot Sediment 2 

I 

Buffer I or 2 

Wet Pond 2 

lntiltration I or 2 

Created Wetland 2 

Buffer I 

Commercial 

~3 acres disturbed 

2 Erosion and 

Sediment 2 

2 

4 

Intensrve Use Open Space 

(e.g.. golf courses. nurseries) 

2 Erosion and 

Sediment 2 

5 

Multi-housmg Unns 2 Erosion and 

Sediment 2 

Industrial I Erosion and I 

<I acre disturbed Sediment I 

Industrial 1 Erosion and 2 
I-3 acres disturbed Sediment 1 

lndusnial 2 Erosion and 5 
>3 acres disturbed Sediment 2 

Buffer I or 2 

Infiltration I 

Swale I 

Buffer I or 2 

Infiltration 1 or 2 

Created Wetland 2 

Wet Pond 2 or 3 

Fertilizer Control I 

Shallow Impoundment I 

Buffer I or 2 

Fertilizer Control 1 

Pesticide Control 1 

Created Wetland 2 or 3 

Wet Pond 2 or 3 

Buffer I or 2 

Fertilizer Control I 

Pesticide Control 1 

Created Wetland 2 

Wet Pond 2 

Infiltration I or 2 

Buffer I 

Swale I 

Buffer 1 or 2 

Swale I 

Buffer I or 2 

Swale I 

Created Wetland 2 or 3 
Wet Pond 2 or 3 

*Taken verbatim from Storm Wafer Besr Management Practices -Second Dra). prepared by the Maine Department of 
Environmental Protection ( 1990) 
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Storm Water Controls 

TABLE Z-20. NONPRIORITY ESTUARY STORM WATER CONTROL MATRIX* 

Erosion and Erosion and Water Quality 
Land Use Category Sediment Level Sediment Level to 

to Achieve Controls Acliieve 

Low Density Residential >2 I Erosion and I Buffer I 

acres per lot Sediment I 

High Density Residential (2 2 Erosion and Buffer I or 2 

acres per lot Sediment 2 Infiltration I 

Commercial I Erosion and I Buffer I 

0: I acre distributed Sediment I - 
Commercial I Erosion and Buffer 1 

I-? acres distributed Sediment I 

Commercial 1 Erosion and 

.a3 acres disturbed Sediment 2 

Buffer I or 2 

lntiltration I 

Swale I 

Shallow Impoundment I 

Buffrr I or I! 

Infiltration I or 2 

Fertilizer Control I 

Created Wetland 2 

Wet Pond 2 

Intensive Use Open Space 

(e.g.. golfcourses. nurseries) 

Erosion and 

Sediment 2 

Multi-housing Units 

Industrial 

<I acre disturbed 

Industrial 

I-3 acres disturbed 

Industrial 

‘*? acres disturbed 

2 Erosion and 2 

Sediment 2 

I Erosion and I 

Sediment I 

I Erosion and ? 

Sediment I 

2 Erosion and -I 

Sediment 2 

Buffer 1 or 2 

Infiltration I 

Buffer 1 

Swale I 

Buffer I or 2 

Swale 1 

Buffer I or 2 

Swale I or 1 

Created Wetland 2 or 3 

Wet Pond 2 or 3 

. Taken verbatim from Storm Water Best Management PracticesSecond Draft, prepared by the Maine Department 
of Environmental Protection ( 1990) 

Each matrix has two major components, which are broken down by land use type. The first is an erosion and sediment 

control “level to achieve.” and the second is a storm water quality “level to achieve.” The “level to echieve” for a given 

combination of land use and receiving water category is a relative, qualitative measure of the impact of storm runoff 

pollution. It ranges from 1 to 5. with I being the lowest impact and 5 being the greatest impact. For example, a multi- 

housing development proposed for a priority estuary watershed is given an erosion and sediment “level to achieve” of2 and 

a water quality “level to achieve” of 3. By comparison, a small residential development in the same priority watershed is 

given an erosion control “level to achieve” of I and a water quality “level to achieve” of I In all cases, the )1 levels to 

achieve” for priority watersheds are greater than or equal to those for nonpriorlty watersheds. 
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TABLE 2-21. BMPs AND TREATMENT LEVEL CODES* 

BMPS Level of Trerrment 

Erosion and Sediment Control 

l One line of etoston control I 

. “~0 lines of erosion control 2 

i 1) vuffen 

I-- 

1 . : - 2 
l 200 teet 3 

Swales 

Shallow Impoundments 

lnfiltratron Systems 

* Single system 

. Multiple svstems 

Wet Ponds 

l Single pond system holdrng 2 5 Inches of runoff 

l Double pond system each pond holdrne: 2.5 Inches of runoff 

Created Wetlands 

l Single created wetland 

l Two created wetlands 

Street Cleanmg I 

Fertilizer Applicatron Control 1 

Pesticide Use Control I 

-ICC with Level Spreaders 1 

illowing land that is currentlv rmpervious to become a vegetative buffer I 

l . hen verbatim from Storm Waler Besr Management Pructtces-Second Drufr, prepared by the Maine Department of 
hvlronmenral Protection (1990) 

Eachmatrixalsoaddressesthetypesof t D ‘o: ‘t-at can be implemented for pollution control. ME DEP selected a number 
of BMPs and assigned each a “trv*~* I ,e” based on the expected level of pollutant removal. The “treatment level 

code” is a relative, qualitative p , ,..,qpd to indicate the relative pollutant removal expected born various BMPs, 

‘Treatment level codes” range :I L I J 3. with 1 providing the lowest level of control and 3 providing the grtatest level 

of control. The BMPs and therr r ent level codes are shown in Table 2-2 I. As indicated. various designs for each BMP 
are given different trea* s. :‘- ,odes. For example, a 50-foot buffer is given a treatment level code of 1, a 125foot buffer 

is given a treatment .’ ~c of 2. and a 200-foot buffer is given a treatment level code of 3. 

For a prqosed development to be approved, the sum of treatment level codes for the proposed BMPs must be greater than 

or equal to the “level to achieve.” For example, if a multi-housing unit development is proposed for a priority estuary 
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(erosIon “level to achieve” of2 and water quality “level to achieve” of 3, the developer could implement erosion and sediment 

<ontrols (treatment level 2) and a combination ofa swale (treatment level I) and an infiltration system (treatment level 2). 

Additional combinations also could be Implemented as long as the total “treatment level” provided is greater than or equal 

to the total “level to achieve.” ME DEP has also recommended that at least one vegetative BMP be implemented unless the 

brte IS already 100 percent Impervious. The specified vegetative BMPs are buffers. grassed swales with level spreaders, and 

>wales 

IICs BMP se!ection system IS in its early stages of implementation. Its success will depend on the ability to establish “levels 

to achieve” that WIII adequately protect the water bodies in new developments. It wll also depend on the ability oftreatment 

level codes to quantify the effectiveness oithe Identified control measures. Thus. the system is a technology-based approach 

liar eroslon and sediment control. as hell as for storm water pollution control 

C‘urrentl>. this method IS outlined In a state-wide guidance document and is not a regulatory requirement. Municipal officials 

<an Incorporate this process at their dlscretlon tn subdivlsion regulations. This method of BMP selection requires extensive 

UP-front work to develoo the matrlces and BMP levels of treatment. Once these are developed. however, this method 

provides a simple and dlrect technoloq-based approach to BMP selection. It has tlexlbllity in terms of the range of BMPs 

[hat can be selected for g~\en ropes ot‘proposed development and given site constraints. 
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SANTA CLARA VALLEY, CALIFORNIA, NONPOINT SOURCE CONTROL PROGRAM BMP 
SCREENING AND SELECTION PROCEDURE 

Backeround 

In 1986. the San Francisco Regional Water Quality Control Board developed a Basm Plan for San Francisco Bay that 

nvolved regulatory activities to control point and nonpoint source discharges. This was the driving force behind initiating 

r-nta Clara Valley Nonpoint Source Control Program. This program involves a number of local governments and county 

uld is designed to address water quality problems in Lower South San Francisco Bay. In conducting this project, 

.cess that closely follows the process outlined in this manual was used. The 12 steps are as follows: 

. ‘rogram 

. LL 5 Existing Condttions 

. Conch ‘;eld Monitoring 

. Define Program Objectives 

?-velop Evaluation and Planning Criteria 

pile Inventory of Candidate Controls 
. \qp~y Criteria to Screen Candidate Controls 
. .\pply Professronal Judgment to Select a Practical set of Controls 
. Estimate Overall Program Cost and Effectiveness 
. Revise the Prevtously Defined Control Programs to Balance Cost, Effectiveness, and Other Factors 
. Describe the Roles of Various Agencies 
. Develop an Implementation Schedule. 

Development of the Nonpomt Source Control Plan began in 1986 and has continued through various stages to initial 

Implementation and preliminary assessment of effectiveness. 

Watershed DescriDtion 

Santa Clara County, which mcorporates the entire study area, is located at the southern end of San Francisco Bay (see Figure 

Z-5). The watershed % approxtmately 690 square miles and consists primarily ofthe relatively flat Santa Clara Valley. Land 

use in the watershed is approximately 30 percent residential, 5 percent industrial (predominantly light industry associated 

with high technology manufacturing), and 62 percent open space. Large cities, San Jose, Sunnyvale, and Santa Clat~, 

account for the maJority of urban areas in the watershed. 
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FIGURE 2-5. SANTA Cl.dt.4 Cow 
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Overview of Water Oualitv 

To characterize existing water quality In Lower South San Francisco Bay, a comprehensive monitoring program was 

undertaken. This program included hydrologic monitoring, wet and dry weather water quality monitoring, sediment 

monnormg. and biological momtonng. The monitoring was conducted primarily to determine the levels of toxic pollutants, 

such as heavy metals and pesticides. as well as nutrients and bacteria. Data obtained through this monitoring program were 

Incorporated Into data bases and used for developing computer models. Watershed loads were estimated tising the Storm 

Water Management Model (SWMM). which was calibrated to the observed data gathered in the monitoring program. The 

data were also used lo compare the relative contributions of point (e.g., waste water treatment plants) and nonpoint source 

pollution to the bay. 

Water qualie momtoring results indicated thar heavy metal concentrations In receiving waters increase during wet weather 

due :o contam.; ,jted runoff as well as resuspension of contaminated sediments. The metals primarily detected were 

cadmium. chrot;::. 1. copper, lead, nickel. and zinc. However. copper was the primary metal regularly detected at levels 

greater than the &I-‘..\ aquatic fife toxic crlterlon during wet weather. The criteria were only occasionally exceeded for 

cadmium. lead. and zinc. 41~0, durmg wet weather. hydrocarbons and pesticides were detected in approximately 25 percent 

ofthe samples collec~sd. :‘;e none was detected durmg dry weather. The limlted bacteria data gathered indicated increased 

‘eveIs (by a factor of about i 0) of fecal collfonn bacteria during wet weather as compared to dry weather conditions. 

.lurc 

:=nn baslb. 

Int and nonpomt source contributions to water quality problems in Lower South San Francisco Bay, the 

<howed that point sources account for approximately 98 percent ofthe nutrient load. However, nonpoint 

. 60 to 80 percent oi the load for metals and about 98 percent of the total suspended solids on a long- 

Management Prachcc’ Green& 

Because of the large size of the watershed and the variety of pollutants entering the Lower South San Francisco Bay, the 

emphasis of the nonpoint source pollution conaol program was on pollution prevention measures and nonstructural controls 
rhat could be implemented across municipal boundaries. Selection of appropriate pollurion controls was accomplished 

through a process conslstmg ofprellmmary screening followed by final control measure selection (see Figure 2-6). 

To screen the extensive list of potential pollution control practices, the program team first developed a list of important 

crlterla for the selected control measures. The criteria developed for this project were: 

. Pollutnnb Cootrolled: Emphasis is placed 011 controls for metali, pesticides, oil and grease. bacteria. and 

sediments. 

. Effectiveness: Each control measure should contribute enough toward the overall program pollution control to 

wanant its inciusion. 

. Relimbility/Sustain-ability: Control measures should be effeaive over an extended period of time and be able 

to be properly implemented over time. 

. Implementation Cost: Emphasis was placed on control measures with low planning, design, land acquisition, 

construction, and equipment acquisition costs. 

. Continuing Costs: Emphasis was placed on control measures with low operation, maintenance, repair, support 

service, and equipment replacement costs. 
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• Equatability: Controls were evaluated regarding the degree to which costs and benefits would be considered to 
be equitably distributed. 

• Universality: Controls were evaluated in terms of how universally they would have to be applied to be effective. 
• Public Acceptability: Control measures were assessed on the expected response of agencies responsible for 

implementation. 
• Relationship to Regulatory Requirements: Control measures were evaluated on their consistency with existing 

and anticipated regulatory requirements. 
• Risk/Liability: Control measures were evaluated in terms of the risks or liabilities that may occur in 

implementation. 
• Environmental Implications: Control measures were evaluated regarding the positive and negative 

environmental impacts resulting from their use. 

Once the control measure criteria were listed and agreed upon. the project team developed a comprehensive list of potential 
control measures for implementation. The Inventory of potential control measures was developed through a review of 
technical literature and other nonpoint source control programs. In addition, technical and managerial personnel from other 

State agencies. county agencies, and city public works and planning agencies were interviewed. This review resulted in a 

list of more than 120 separate control measures to be screened. This initial list was developed to be comprehensive, and 

no consideration was given to the applicability of the measures. However, once the list had been developed, obviously 

Inappropriate control measures were eliminated. The control measures eliminated from the list at this step were primarily 
those designed to address specific situations that did not exist in the watershed. This initial screening reduced the list of 
potential pollution controls to 92 

This list of 92 control measures was then assessed qualitatively using the criteria developed earlier in the program. This was 
conducted by assigning each of the control measures a letter “grade” (A through F) for its ability to meet the criteria. Those 
measures receiving an “A” were viewed to meet all or a large number of the assessment criteria, while those receiving an 
“F” were viewed to meet none or very few of the assessment criteria In this way, each of the potential control measures was 
assigned to a category. The control measures that fell into the category of “F” were immediately eliminated from further 

consideration in the Santa Clara Valley watershed. 
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WAUKEGAN RIVER RESTORATION. LAKE COUNTY, ILLINOIS 

The Waukegan River/Ravine system IS the primary drainage for the urban areas of Waukegan. Significant point and 
nonpoint source discharges of storm water runoff create considerable water quality problems. Directly related to these water 
quality concerns are significant erosjon and slltatlon problems occurring in various areas of the river/ravine system. 

The Waukegan RiverRavIne main channel and tributaries are approximately 12.5 miles. The watershed. primarily in 
Waukegan. IS approximately 7.640 acres and receives storm water runoff f?o& point and ndnpoint discharges from an urban 
area with 80.000 residents. The rlver’ravme system has the highest population density (8.0 people per acre) of any river 
in Lake County. The Waukegan River discharges into Lake Michigan just east ofthe downtown area at a point 6,000 feet 
from the city’s fresh water Intake. 

The water quality problems identified are siltation. suspended sediments, pesticides. petroleum products, and solid waste. 
In addition. unstable stream channels result in severe bank erosion. and damaged sewer lines along the stream channel. 
Stream channel instablltn has already broken up small sewer lines that enter the main sewer (burled in the floodplain along 
the stream J. 

In response to these problems. a number of implementation activities have occurred. The Lake County Storm Water 
\?anagement CornmIssIon developed a model environmental storm water strate-ey and is implementing a nonpoint source 
pollutron awareness prolect. This strategy IS a watershed-based. multiobjective approach that considers all the environmental 
values associated with surface water rhis comprehensive strate9 includes a complete coordinated system addressing 
program operations, planning design. construction. finance, maintenance, and regulatiovs. In addition. the strategy addresses 
prevention. remedlatlon. and maintenance. 

A specific program to restore this area includes the restoration of urban streambanks through the development of technical 
and legal procedures for urban stream management and training of local government employees in the bioengineering 
techniques ofvegetative stream stabilization. Also, to improve water quality in the Waukegan River. an aerator was installed 
and an Illicit connectlon program is proposed. 

The purpose of the storm water pollution prevention awareness project is to increase the awareness of urban storm water 
pollution problems in Lake County, Illinois, through pollution prevention advertisements (e.g., messages, graphics, and 
photographs) on billboards. buses, and bus stops. The advertisements will address such urban runoff issues as gasoline spills 
on pavements, storm drains clogged by debris. sediment runoff from construction sites, erosion of urban stream banks, and 
runoff of phosphate detergents into storm drains. Preventive actions will include storm drain stenciling programs and 
recycling of motor oil. 

An intensive IO-year monitoring and evaluation program has been implemented to demonstrate and evaluate the 
effectiveness of the starry water best management practices (BMPs) implemented in the Waukegan River watershed. This 
monitoring effort focuses on the impacts of the storm water pollution control program on urban fisheries and stream habitat. 
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LINCOLN CREEK SUBWATERSHED. MILWAUKEE, WISCONSIN 

Identificam of Water Oualitv Probb 

Physical Setting 

Lincoln Creek IS a 9 mile high gradient warm water stream In the Milwaukee River South Watershed. The Milwaukee River 
drams into Lake Michigan. The creek’s drainage area. the City of Milwaukee, is mostly urbanized. 

Land 

Lincoln Creek is the largest urban subwatershed in the Milwaukee River South Watershed, draining 12.600 acres. This 
subwatershed is entirely urban, although there are large areas of recreational and open space land, including a U.S. Army 
u-act the State’s Havenwoods Forest Preserve and Nature Center, the Milwaukee County Lincoln Creek Parkway, and golf 
courses and municipal parks. 

Resldentlal lands dommate the subwatershed. High density residential areas cover 35 percent of the subwatershed and 
multlfamlly restdentlal areas cover an addttlonal I5 percent. Industrial areas cover I2 percent and commercial areas 7 
percent of the subwatershed. Most oithe subwatershed is contained within the city of Milwaukee. However, a small portion 
IS contamed within the city of Glendale and Includes primartly industrial and multifamily land uses. 

Proiect Area S& 

The Lincoln Creek drainage area IS about 20 square miles (12,600 acres), and the entire area is urbanized. The breakdown 
for some of the land uses is htgh denstty resldenttal(35%), multifamily residential (I 5%), industrial (I 5%), and commercial 
(7%). 

critical Ares 

Critical land uses were ldentlfied usmg the Source Loading and Management Model (SLAh4M). Critical areas were those 
that had the highest annual loads of sediment and lead. Lead was considered an indicator for other toxic pollutants. High 
density residential. industrial, multtfamtly residential. and commercial land uses contributed most of the sediment and lead 
loads. The Lincoln Creek drainage area was the most important source of toxic pollutants in the Milwaukee South 
Watershed. There are 24,000 feet of eroding streambank, which produces about 430 tons of sediment each year. 
Construction sites are another critical source of sediments. 

Water Resource Condition 

The lower portion of Lincoln Creek has the potential to support a warm water sport fishery, while the upper portions have 
the potential to support a warm water forage fishery. All sections of the creek have the potential to support partial body 
contact water recreation. 

However, none of the potential uses of the creek are king attained. Recent surveys of the creek have found it to be highly 
degraded. Only two fish species (fathead mmnow and sunfish) were found in the middle portions of the creek in 1992 and 
both species are pollutant tolerant. Lincoln Creek should support a diverse fish community of at least 15 fish species. 

Lincoln Creek is almost entirely channel&d. with the chtiel alternating between concrete and earthen sections. Channel 
modifications and frequent high storm water flows contribute to the low biological activity observed in the creek. 
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Leveis of petroleum aromatic hydrocarbons (PAHs), heavy metals. fecal colifonn and suspended solids. and other pollutants 
Increase significantly during runoff events. Some pollutants. like PAHs. reach levels high enough to exceed water quality 
<tandards. Based on EPA crlterla. the bottom sediments are moderately or heavily polluted with heavy metals and PAHs. 

irajish tissue is highly contaminated W&I PAHs. Mortality was observed in fathead minnows exposed lo Lincoln Creek 
water ior more than 15 days. Traditional acute and chronic bioassays did not indicate any toxicity. 

Problems in zhe creek are caused by poor habitat. increased flows, and high levels of pollutant loading 

BMPs. such as wet detention basins. are proposed in the priority watershed plan to address these problems 

Storm water pollutton control obJectIves for Lmcoln Creek Include: 

! Restore the forage and span fish communities by improving the habltat and water qualit? 

-I 
-. Improve the recreational uses 

7 Reduce the loadings of pollutants to the Milwaukee River and Lake Michigan. 

Watershed Plan 

The lmplementatron plan for Lincoln Creek is part of the Milwaukee River South Priority Watershed Plan, which was 
Implemented in 199 I. 

One of the recommendations in the watershed plan has been implemented---the preparation of a storm water management 
plan. The storm water management plan provides detailed information about the management alternatives for Lincoln Creek. 
Critical land uses are identified by sewershed instead of the whole drainage area. A major effort is put into determining the 
feasibility of installing the stn~ctural practices recommended in the watershed plan and locating sites for installing the wet 
detention basins. 

Inventory Results 

Existing urban land uses, future urban land use, construction sites, and eroding streambanks were the urban sources of 
pollutants evaluared during the preparation of the priority watershed plan. The inventory of the urban land uses was designed 
to quantify the acres and the development characteristics of each land use. Existing land use categories were delineated on 
1” = 400’ scale, aerial photographs were digitized, quantified, and mapped by the Southeastern Wisconsin Regional Planning 
Commission. 

Annual pollutant loadings of sediment, phosphorus, and lead were calculated for existing and planned land uses by running 
SLAMM. Input parameters for SLAMM included the acres of each land use and the development characteristics, such as 
the percent connect&less. SLAMM was also used to evaluate the effectiveness ofdifferent BMPs on the existing and future 
urban areas. 

Lincoln Creek receives an annual lead loading of about 8.000 pounds. Major land uses contributing to the elevated lead 
levels are: high density residential (33%), industrial (32%), multifamily residential (l4%), and commercial (14%). Future 
development could increase lead loads by 21 percent. These same land uses also contribute relatively large amounts of other 
toxicants, such as PAHs and heavy metals. 
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Runoff from construction sites and streambank erosion annually contribute about 6,500 tons of sediment to the stream. 
Sediment loads are expected to decrease as the remaining planned areas are developed. 

Storm water flows have adverse effects on the creek. High flows cause flooding, bottom scour, and streambank erosion. 
The Milwaukee Metropolitan Sewage District is evaluating alternative measures for reducing flows in the creek. 

Pollutant Reduction Goals 

Pollutant reduction goals were based on the needs of the stream. A different approach was taken to establish the reduction 
goals for each type of problem. 

Sediment and Phosohorus 

An overall 50 percent reduction In the existing sediment loading is needed to improve the habitat in the creek. 
Implementation of the storm water pollution control program should reduce the sediment load from construction sites by 
about 75 percent. 

A high reduction of phosphorus (50 % to 70%) is needed to reduce the excessive aquatic plant growth in the Milwaukee 
Ri\er and reduce the threat to Lake Xllchlgan. 

Storm Water Pollutanb 

Lead is being used as an Indicator pollutant for the other toxic pollutants. Although the State of Wisconsin does not currently 
use numeric effluent limits to regulate storm water, the pollutant reduction goals for lead were based on meeting the chronic 
toxicity standards in the Wisconsin Administrative Code. The average annual concentration of total lead in the Milwaukee 
River exceeds the chronic toxicity standard by 50 percent for surface waters. The proposed pollutant load reduction goal 
for lead in Lincoln Creek is 50 percent. 

By combmmg the output of SLAMM with a Probabilistic Dilution Model for the creek, the frequency with which the chronic 
toxlclty standard for a number of pollutants is exceeded in Lincoln Creek. The models will assist in determining the amount 
of reduction needed to significantly lower the probability of exceeding the chronic toxicity standards. The Probabilistic 
Dilution Model was developed by the EPA and is a good technique for estimating the amount of pollutant reduction needed. 

Stream Flow 

Specific goals will be established by the Milwaukee Sewage District; however, there are three basic hydrologic goals that 
must be considered. 

I. Maintain basetlow in the creek as much as possible, 

2. Reduce stream flows to prevent streambank erosion and bottom scour. 

3. Maintain peak flow discharge for 2-year 24-hour storm at predevelopment conditions. 

Bottom Sedim 

Bottom sediments are heavily polluted. Although a specific reduction goal has not been determined for the bottom 
sediments. the watershed project has a goal of reducing the levels of pollutant in the bottom sediments. 
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&Management Practices 

BMPs are those practices Identified in the Wisconsin Administrative Code and are referenced in the Milwaukee River South 
Watershed Plan to be the most cost-effectrve controls for storm water pollutants. SLAMM was used to evaluate the 
effecuveness of wer detentlon basins. mfiltratlon devices. street sweeping, and roof top disconnection for both existing and 
future urban areas. Pollurlon prevenrton measures were also suggested for controlling construction site erosion and 
streambank eroslon. 

Following is a list of BMPs proposed m the storm water management plan. 

Best Manaeement Practice 

CrItIcal Area Stabiliwtlon 

Grade Stabilization Structure 

Shoreline and Streambank StablltLarlon 

State Cost-Share Rate 

70% 

70% 

70% 

Shoreline Buffers 70% 

Wetland Restoration 70% 

Siructural C’rban Practice 

Street Sweeping 

7056 

50% 

A high level of control is needed to achieve the pollutant reduction goal for lead. All of the critical land uses in established 
areas would have to be controlled with structural practices, such as wet detention basins or other structural practices. 

About 90 one-acre wef detention basins will be needed to treat all the critical land uses in Lincoln Creak. Street sweeping 
could be used as an interim practice before all the struch~ral practices are built. About 14,000 curb miles of streets would 
need accelerated sweeping schedules. Twelve one-acre ponds would be needed to treat all the land uses in the planned areas. 

Using structural pracnces In the existing and planned areas would also achieve the pollutant reduction goal for sediment. 
However, the watershed plan also recommends the implementation of constructlon site erosion and streambank protection 
practices. These practice? ~111 provide greater than 50 percent reduction before the strucrural practices are c~mpleled. 

The watershed plan assumes that an effective construction erosion program will be in place for the cities to obtain cost-share 
dollars. Erosion control practices standards and applicability criteria should be consistent with those set forth in the 
Wisconsrn Cor~~rn~crron Site Best Munugement Practice Handbook (DNR. 1989). Cities in the Lincoln Creek drainage 
area are required to effectively administer and enforce their existing ordinances. 

Control of streambank erosion will require a combination of streambank protection practices. The Cities of Milwaukee and 
Glendale plan to control peak flo& to help protect their streambanks. The Milwaukee Metropolitan Sewage District is 
preparing a comprehensive stream corridor management approach for Lincoln Creek. The approach will consider flow 
reduction. alternative approaches for stabilizing eroding streambanks. and rehabilitation of the concrete stream sections. 

Construction on the scream corridor will have the most impact on the quality of Lincoln Creek in the near future. Monitoring 
the proposed project will document the effectiveness of improving the stream corridor. ‘The changes should occur OV~T the 
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nexr j \em. while orher pracrlces will rake longer to bring about significant changes In the water qualiv ofthe creek. Urban 
?ducaIlon IS aiso a practice recommenaed in rhe watershed plan. 

lnstltutional Roles and 
. . . 

Rwnstbh beg 

Wisconsin Department of Natural Resources 

The N’lsconsm Department ofNatural Resources (WDNR) will have both admmlstraflve and momtormg responsibilities 
r’or rhe Lincoln Creek Evaluauon Monuormg ProJm. The administrative role is defined as part of the Depamnent’s role in 
the U’lsconsm Water Pollution Xbaremenr Program. 

AdmlnlstrattQn 

Idmmlsnatlon oithe prolect began bv rollowmg a selection process. AAer the project was selected. WDNR worked with 
Wlsconsm Department of.Aqlculture Trade and Consumer Protecnon. the cmes. and counties 10 prepare a watershed plan. 
;mplemencarlon oi the plan IS nased on the guidance In the plan. 

me Department IS working with the Cities ot &Illwaukee and Glendale to develop cost-share agreements for the practices 
recommended In the plan. Grant requests wll be reviewed by the Department. Interprerauon oi the State statutes, 
3dmlnlstratlve rules. and watershed plans IS provided by the Department. 

Fmanclal SUD~M 

Financial support for implementation of watershed projects is provided by local assistance agreements and a nonpoint source 
grant agreement. The cost of implementmg all rural and urban practices in the Milwaukee River South Watershed Project 
IS between 589.000.000 and S159.000.000. The State share is about S18,000,000. Installation of the structural practices 
In exlsring and future areas in Lincoln Creek WIII cost betwam S36,000,000 and S74,OOO.OOO. The State share of this cost 
IS about SS.OOO.OOO. Total cost of street sweeping each year would be about 5350,000. Development of storm water 
management plans for Lincoln Creek cost about S1.000,OOO. Most of the cost for the implementation of the watdwd plan 
IS for the structural practices. State funds are available to cover the State’s share of the cost. 

Protect EvaI- 

Project evaluation will involve the collection. analysis, and reponing of information needed to track the p’ogre~~ of the 
project. The catrgories of evaluation include administrative accomplishments, pollutant reduction, and water quality 
~ITI~KIVC~CII~S. The bd units of government will report annually on the progress of core and segmented program aaivities. 
Information till ti be provided on fmancial expenditures and time spent on project ~ihk. 

ThC&” ..A provide technical assistance to the local units of government on the design and application of BMPs. 

Monitoring Reqxmsibilitics 

Fish. habitat and macroinvenebrate sampling will be the responsibility ofthe Depamnent. Field wark will be done by- 
supervised by the Department’s Bureau of Research. 
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Stakeholders 

Local Units of Government 

Each local umt of government ~111 have a number of responslbllitles for the core and segmented programs. 

University of Wisconsin Extension 

.tiea extenston agents ~111 provide support 111 developing and conducting a public lnformatlon and education program. 

Ylilwaukee Xletropolitan Sewage District 

Sewage dlstncts have all the pnvlleges and responsibilities of c;tles. villages. and counnes when participat@g in the 
program. 

Landowners and Land Operators 

In some sltuatlons. private landowners ~111 install practices on their property. 

L’nited States Geological Survey 

All of the chermcal and physical morutormg ~111 be the responslblhty of the U.S. Geologlcai Survey (USGS). Peter 
Hughes will be the prolect manager for the USGS. 
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CHAPTER 3 

GUIDANCE ON COMPLETING ADMINISTRATIVE REQUIREMENTS 

INTRODUCTION 

Chapters 1; and 2 summarized the municipal storm water management program regulatory requirements and guidance 
for municipal officials to rank storm water management activities for maximum cost effectiveness. This chapter 
discusses the administrative requirements of a municipal storm water management program. These requirements 
include public Information and participation campaigns. fiscal resources. and annual assessment reports. 

Public information and public participation programs are essential to the Implementation of an effective municipal 
storm water management program. The key points to consider in developing this component of the program include 
creating appropriate goals and objectives, targeting the proper audience. explaining and selling the program to the 
audience and having the necessary equipment and staff for proper program implementation. The availability of fiscal 
resources IS another essential component of municipal storm water management programs. Several funding options 
are available to municipalities, local funding mechanisms. matching fund programs. and grant programs. In addition, 
to implement an effective program. an assessment of the program must be developed annually and submitted to the 
permitting authority. This assessment allows the permitting authority and municipality to critique the effectiveness 
of the program and to make any necessary changes 

PUBLIC INFORMATION CAMPAIGNS 

Developing Goals and Objectives 

The program’s goals and objectives will form the framework for developing public information and participation 
efforts Program goals are usually general and should include the essence of a program’s purpose. They should also 
include some measure of the expected outcome. An example goal might be “to protect our watershed by linking and 
supporting citizens and organizations that are working locally for protection of wetlands and water quality.” 

Objectives are more specific and should identify actions or activities to be taken at the program-operations level. They 
focus the broad vision of the goal to something that can he accomplished through organizational resources. An 
example of an objectives “to publish and distribute four 12 to 16-page wetland journals by June 1, 1994.” 

To accomplish these goals and objectives, everyone involved in the program must be given the opportunity to 
participate and contribute and agree on the ideas. To ensure cooperation, the benefits should be explained. Otherwise, 
goals and objectives will not be important to the staff and will not be considered seriously when implementing the 
program. Also, because people may interpret goals differently, it is essential to develop the goals and objectives jointly 
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with the staff through a meeting or other forum that is appropriate in your organization and to make sure that everyone 
understands them. 

Identifying the Target Audience 

When developing a public education campaign, it is critical to identify the target audiences and develop materials 
accordingly. Target audiences are groups that have common characteristics, such as age. culture. socioeconomic 
background, language, and the educational level of the community or watershed. Learning more about the target 
audience will assist the staff in developing an effective outreach program. To reach the target audience, you must know 
specifically who it comprises and what common traits they share. This involves breaking groups down into subgroups 
that exhibit similar characteristics or traits. For example, construction contractors who are likely to have projects 
within your municipality or residents who change their own oil can be targeted Some likely target audiences include: 

• Members of industrial categories (e. g., landfills) 
• Developers 
• Construction contractors 
• Auto repair station owners 
• Environmental groups. (e.g., Adopt-a-Stream. local chapters of Sierra Club, Audubon Society) 
• Community groups (e.g., churches, Boy and Girl Scouts, Jaycees, 
• Non-English speaking residents 
• Outdoor recreation groups (fishermen, garden clubs) 
• Homeowners 
• Students 
• Legislators, other programs and agencies. 

Identifying and learning about target audiences allows messages and programs to be developed in a way that will reach 
and influence these subgroups. The following contacts can provide more information about the target audiences in your 
community: 

• of Commerce for information on the interests of local business people and what types of 
interests are most useful to them 

• Other government agencies that interact with groups similar to those you will target (e.g., planning 
department for a list of construction contractors who have received building permits or an economic 
development department to learn about certain industries) 

• Tax records or zoning records to find industrial and commercial facilities 

• Wastewater treatment plants for a list of industry types. facility sizes. and potential pollutant sources 

• Board of Education to Identify ongoing school programs and methods for contributing to school programs 
and curricula 

• Libraries to find local and State magazines and newsletters directed at specific audiences (e.g., 
environmental and outdoor recreation topics) 
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. Agency public lnfomlatlon and professional tisoclatlons 

“Sellin&’ the Storm Water Program 

Educating the publtc about a new regulatory program and gettmg them Involved with its implementation are among 
the most Important factors for ensurmg program success Issues such as regulatov deadlines and implementation 
procedures all depend on educating both the regulated commum~ and the public at large. A key element of the 
mumclpal storm \vater management program IS to help cornmumtles understand the Importance of the storm water 
program and cttlzens’ pamclpatlon In tmprok’lng water qualit? 

LC’hen creating public outreach rnatcnals. the storm water management program goals must be clearly communicated 
,md the unpot-tance ofaccompllshmg these goals explained. Thus IS especially true In cases I+ here mumcipalities intend 
IO Impose a utility fee for the storm water program. Mumclpalltles may encounter opposition to a new fee if the 
benetits of the program are 1101 understood In such cases. It IS Important to obtam public and poht~al support for the 
program through education 

OIIC’ of the biggest polItIcal obstacles Ihat rnumclpalltles iace IS that Ihe Impacts of polluted storm water runoff may 
1101 bc obi.lous For example. ;I irater body that has been overloaded \\Ith sediment from an upstream construction 
actlvny may !ooJc tine to the casual obsemer when. m fact. the fish and plant life has been harmed sigmficantly. Once 
dn awareness of both the sources and Impacts of water pollution IS created. educational programs can be developed to 
motivate the public to effect posltlve changes In their daily activities, thereby reducing the addition of pollutants to 
recelvmg waters. 

Information intended to educate the target audience should include solutions as well as explanations of the issues. 
Simply prot’lding people with mformatlon may not make them change their attitudes and rarely makes them change 
iheIr beha\,lor. People need to know more about the solutions and actlon that they can take. Education efforts. 
therefore. should present the reasons why the program IS Important and focus on actions that citizens and businesses 
can take to prevent Increases m polluhon of storm water. Examples of successful outreach materials that provide 
InformatIon and soluuons are tncluded at the end of this chapter. 

Developing Outreach Materials 

Spec~!ic education activiues can Include disseminating information through flyers included in residential utility bills; 
Interacuve methods. such as workshops: open houses at industrial facilities: school cunicula materials; or talks or slide 
shows for schools and commumty groups. Whichever activities you use, cotiunication should strive to be interactive 
and allow for feedback to those implementing the program, For example, written materials become interactive when 
a telephone number to receive further information is provided. Keeptng track of the nwnber of callers and the 
questions they have also provides a way to judge the effectiveness of the materials. Some examples of communication 
methods that can be used to publicize public involvement are given in the following list: 

l TV public sen-ice announcement 

- TV news stop 

- Radio public service announcement 

. “Freebies (i.e., bumper stickers, magnets) 

l T-shirts, hats. etc. 

9 Workshops 
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9 Radio news story 

l Nelvspaper advertisement 

. Yewsletter 

l Fact sheet 

. Pamphlet 

l Storm drain stencils (e.g.. “Dump No 
Waste. Drams To Lake”) 

. \lagazlnes 

. 4lagazlne adverusement 

. ?Jagazine arucle 

l BIllboard 

l Commumty meetmgs 

. Church meetmgs 

. School meetings 

9 One-on-one personal contact 

. “Event” days 

. Opinion leaders (i.e.. community leaders. parents, 
teachers) 

l Fairs 

* Ltbranes 

* Books 

l Transn cards ( 1 e In buses) 

Table j-1 presenls posltli’e and negatll-e charactensucs of se\,eral outreach options. 

llanv outreach mate&s already cxyIst that YOU may borrow Ideas from or incorporate directly into your storm water 
management program. One pa&ularly good so&e of pubhc education mater& IS a guidance manual entitled, 
C’rban Runof,ifanagement Informatron Educatron Products. developed by EPA Region 5, Waler Divlslon, and EPA 
Office of Wastexrter Enforcement and Compliance, February, 1993. This document describes specific materials 
(booklets, books, bumper stickers. catalogs, citizen action guides. computer software. fact sheets. handbooks, 
newsletters. pamphlets, posters, slide shows. student acuklues. and videos) and how to obtam them. It is available from 
the EPA Office of Water Resources Center. (202) 260-7 186. 

Outreach rnatenals should use clear. concrete language and, \ihere possible. mcorporate graphics. The goal is to 
design effecu1.e mater& that people pay attenuon to. remember, and use. Effecuve mater& should persuade people 
10 behave In a more emlronmentally fnendly manner and to mtluence others to do the same. The Ideas discussed 
below should help you create Interesting mater& that wtll attract public attenuon. encourage community action, and 
ultimately make a positive Impact on en\lronmentai condluons m your area 

When crafting outreach mater&, remember to use concrete language that helps people to understand visualize, and 
remember Information. Here are some ups: 

. Do not use jargon or technical. scientific language. 

. Use anecdotes and examples. Tell a story to draw you reader in and to add more “human intetxst.” 

. Use analogtes 

. Use descriptive adjectives and adverbs 

. Use active verbs 
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. Try to vtsualtze vvhar v’ou are saymg 

. Use graphics to tllustrate and htghlight what you are savmg 

. Descnbe consequences oiactton (or no actton) In terms of an mdtv,tduai. famtlv. or business rather than 
using a broader term. such as “the public.” 

The format and layout of the matcnals vr-III also influence the readers reaction IO the information. Materials should 
be designed to help the reader find tnformatton quickly and easrlv. An audience that is confused or overwhelmed will 
be less Itkelv IO read and rcmembcr the message of the materials Even though you mav have manv rmportant points 
to make. tn. IO avotd crovr,ded pages vvtth small Qpe and little whtte space Important mformatton can be highlighted 
by ustng bullets. boses. stde-bars. or shading to highlight it. For example. stde-bars vvtth the following heads will 
capture the reader’s attentton “Thrngs You Can Do To Help” or “Where to Get More Informalton ” An appealing 
layout and easyto-read tvpe ~111 greatlv tncrease the chances that vour matenals wtll be read Specral type fonts, bold, 
1ta11cs. or colors can be used for t~tlcs. hcadtngs. or. occastonallv. extra emphasis. A medtum-vvetght type that is large 
enough. usually IO point and ab0v.e. IS more eastly read. Selected examples of outreach rnatenals that are easy to read 
xc tncluded at the end oi thts chapter 

Graphtcs can enhance the program matcnals bv captunng attcntlon and prov-tding a simple vxual pxture of important 
lnformauon. A good rule of thumb IS IO keep graphrcs simple and portray unages that the reader shah remember. For 
txample. to tnfluence people to dispose of hazardous waste properly. a person pounng 011 down the storm sewer should 
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Media Format 

4e\vsletters 

k’ldeotape 

?ubllc Senlce 
Announcements 

Mass Media 

Presentauons 

Exhibits 

Freebies (i.e., bumper 
suckers. buttons, magnets. 
hats. etc.) 

TABLE 3-l. CHARACTERISTICS OF SELECWD MEDIA 

Channel Pros cons 

Mall. handout Can reach a large audience Pnnting/mailing is costly 

Can be more techrucal Stafftime 

Passive, not participatory 

Workshops Can reach a large audience Relatrvely expensive 

Mall Visuallv pleasing Must be done well 

Cable TV More paruclpatoq 

Can show behavtor 

TV 

Radio 

Free 

Can reach a large audience 

Can target audience 

Sometimes aired at night 

Competition for air time 

Ven passive 

Dlflicult to evaluate 

TV 

Radio 

Newspapers 

Workshops 

Conferences 

Group meetmgs 

Libranes 

MillIS 

Fairs 

Fairs 

“Event” davs 

Easv to produce 

Can reach a large audience 

Good for raising awareness 

Usually considered credible 

Can be parucrpatoc 

Good for persuasion 

Can show behavior 

More personal 

Can reach a large audience 

Visually pleasing 

Constramed by time, 
space 

Must be “newsworthy” 

Cannot explain complex 
issues 

Bad for persuasion 

Reach smaller audience 

StafT time 

Carl be too technical 

People may not attend 

Staff time 

Must be durable 

Increases awareness 

Inexpensive 

Very short message 

Weak on persuasion 
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not be used teven If the text IS talkmg about the hazards of doing so). A picture of a person takmg the waste to a proper 
collectlon sue would be more effectrve. The following list provides further tips on using graphics effectively: 

. Large lllustratlons are better than small ones 

. Photographs are more effectlve than sketches 

. If sketches are used. simple. clear. realistic ones are better than cartoons or more abstract drawings. 

. A large photo at the begrnnmg of an article draws the reader m 

. Bnght colors are useful because they attract our attention. 

. Pictures grouped together have greater Interest than pictures scattered throughout ‘an article. They can also 
the be used to “tell a SIO~ ” 

. Graphics are cspec~allv useful for showmg “how to” p?e Information 

Meeting Staffine and Equipment Needs 

Consider the resources allocated to your storm water management program. What kind ofbudget do YOU have to spend 
on producuon and distibution? How much time do you have? How many staff people are avaIlable and what are their 
skllls and espemse’? Is II possible to get help from citizen volunteers for development and distnbution of materials’? 
Producmg your cornmurucatlon matenals may be a maJor cost of your program. Make sure that you have enough 
resources IO produce suflicient quanuties of your material and to distribute them m your community 

Consider (he number of people that need to be reached as a function of the amount of available money. A “cost-per- 
person” can be calculated by dlvlding the total cost of producuon by the number of people being targeted. This \~vlll 
;IIIOU comparison of different commumcauon strategies on a cost basis. 

PUBLIC PARTICKPATION PROGRAMS 

Public education and participation efforls often go hand-in-hand. but public participation may require additional 
coordination efforts and can present unique challenges to those implementing the storm water management program. 
The benefits of involving the public in the implementation of the storm water program are many: 

. If the public is encouraged to participate in the decisionmaking process of the program, their support for 
the program will likely increase. 

. Large numbers of commumty members can watch over more of a watershed or municipality than a handful 
of regulators. 

. The public is often the primary source of reports of illicit connections and illegal dumpmg to storm drains 
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. Onlv the homeowners and restdents can Implement pollutton preventton practtces on thetr residential 
properues. 

. Public volunteer efforts WIII save staff resources 

With proper trarntng. ctttzens (e g . commumtv groups, local colleges. and htgh schools) can also be included in field 
screening and sampltng portions oi the storm water management program. Thrs can possibly reduce the labor requtred 
to perform a large-scale dry-weather scrcemng program or at least locate more discharges than could be done by staff 
Aone In addiuon dischargers would be constantly remmded that the public IS watchmg and has access to the system, 
thereby encouraging compliance \\tth the muntctpality’s management program To take full advantage of the public 
pantcrpatlon watchfulness tn dn-\+eather screenmg programs. mumctpalnres can develop reporting criteria and 
procedures for the publtc to folio\\ The tnformatton needs to be clearly stated. public parttcipatton should be 
\olunlary. and the city should not be ltablc tf someone IS Inlured in attempttng to collect mformatton. The reporting 
procedures can be stmtlar to cnmc-\\;uch or fraud-reportrng programs and can even mclude a hotlme for the public 
to report tllegal dumptng 

Coordination and lntenration 

\lan\ \v;ner qualttv programs alrclldv cun at the local. State. and Federal le\.els It IS essential. therefore, that storm 
\\ater management effons be coordtnared \r.lrh these eststtng programs so that !ou are not repeating efforts By 
coordmatrng wtth other agenctes. non-profit groups. industry assoctauons. chambers of commerce, and other citizen 
groups. you wll not only save resources but wtll also build a coahuon of supporters for the program. It may even be 
possible for your agency to take the lead m tdentifying all relevant programs and orchestrating them into an effective, 
comprehensive program wtth a focus on water quality improvement. 

Resources and existing programs do not need to be strictly envtronmental m focus. For example. m Prince George’s 
County. Maryland. the Police Communuv Relattons Program wtll incorporate water pollutton control mformation into 
lhetr outreach program. In thts \\a!. the enforcement ofwater quahty regulattons \vtll be enhanced through integrauon 
Jetueen poltce and water qualtty specmltsts. 

Proeram it .,nents 

Public particrpation efforts contribute to the success of the storm water management program by educating other 
cutzeN and promoting responstbility for. and interest In, the preservation of water quality. This, in turn, will help 
generate public and political support for the storm water program. The municipality staff may save certain resources, 
but will have the added responsibility of communicating with other groups and programs, coordinating and training 
volunteers. and organizing public events. The following efforts, among others. have contributed to the success of 
various public participation programs: 

. Partnerships with civic organizations, such as with the Boy Scouts and Girl Scouts to stencil storm drams 

. Neighborhood representauves to educate their neighbors about the effects of household chemicals, such 
as fertilizers. herbictdes. and cleaners, and alternatives homeowners can use and proper disposal methods 

. Citizen watch and repottrng programs 
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. Citizen adylsory groups 10 help create and establish local ordinances 

. Household hazardous waste collection days 

. Stream and lake cleanup campargns. 

CASE STUDIES 

The folIowIng pages present case studlcs of selected mumclpahues and their public mformatlon and public 
participation programs 
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SANTA CLARA COUNTY, CALIFORNW 

Theo\ ..r..lJ coal of Santa Clara Count’s public outreach eff IS to educate its target audiences about the significance 
oi SILT.% .:r polluuon. The oblecttves of the program a, IO elicit public support through volunteer efforts. to 
cncc.. .iges in evemdav chemical usage and disposal habits. and to generate political support for the storm water 
mmlg ‘cram In general The target audiences Include households. small businesses. large industries, 
i‘ducatlo, ~7s. pnvate and public waste management programs and facilities. environmental groups, 
iommumh 1 i\, ri eroups. and local governmental offices Specific education campaigns address: 

. propci . ‘(utants that would otherwxe enter storm drams and channels 

. Control of leahA ..&LI .,JIIIs from automobiles, trucks. and storage tanks 

. The role of atmosphenc cmIssIons In generating nonpotnt source pollution 

. The need to promote better site runoti Jnd sediment control 

\lxn of the obJecu\zs of the Sant;l Cl,lra Coune public lnformatlon and particlpauon program \nll be achieved 
‘~~n\l~~h ‘1 cornblnatlon of actl\.ltles that arc designed to address various interest groups. .A number of acuvities and 

r- -* t1Al.e already been conducted. lncludmg the development of a pubhc mformauon participation 
.cnt of a public Informauon subcommittee. the development of program logo and stationery, 
:.i drstnbutmn of a four-color general awareness brochure. Santa Clara County has also 

,~\e~opeu L( biorm drdln stencil \vlth Instructions. a slide show. and poster and convened focus groups to coordinate 
d nonpotnt source educatlonal effort \vlth existing educatlonal programs. Specific actlon items Include: 

. Dtstnbuuon of a storm drain stencil and how-to pamphlet and slide show for use with volunteer groups 
and general audiences 

. Coordmauon \vlth the Santa Clara County Household Hazardous Waste Program to develop and distribute 
I1 two pollutant-spesdic brochures to commercial and lndustnal audiences and 2) information guidebook 
for IL% bv the Junsdlcuons 

. tnbuuon a “how-to manual” explaining storm water management rqulrements and pollution 
tirevention opportumties at Indust& facilities 

Development of educauonal cumculum to teach students about the impacts of urban runoff and ways to 
prevent pollution 

. Development of media support and advertising to promote public awareness of municipal storm water 
polluuon and for the .:ill;i Clara County storm water management program. 
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CITY OF SEATTLE, WASHINGTON 

The city of Seattle has Implemented an education and outreach program deslgned for each watershed to inform and 
educate the general public. busmesses. and students about the fate of pollutants discharged to the storm drain system 
and tvhat lndivlduals can do IO reduce pollution. The followmg paragraphs briefly descnbe some of the major 
components of the educatton program 

Schools Education Program 

Seattle’s extensive school education program Includes field trips to an aquarium and a trout farm. videos and films, 
guest speakers. teachers guides. aquanum &splays. and tralmng and equrpment for raising salmon in classrooms and 
rcleaslng the fish unto local rccelvlng \\atcrs Development of the program was enhanced by obtaimng input from both 
students and teachers about 16 hat hinds of rnatenals \vould be most mterestmg and educattonal. 

Consumer Education 

The city of Seattle has recrurted more than threedozen businesses m the Pipers Creek watershed to display Information 
.ibout canng for the watershed and the proper use and disposal of household. yard. and automotn’e products. 
Inforrnatlon IS presented In ,I senes ot’brochures that are dIsplayed in a colorful holder deplctmg a t)‘plcal house and 
IIS connectlons to the \sater through the storm drain and sanitav sewer systems. Each busmess or service that is 
hosung a display IS gl\.en ;I plaque that they In turn can display to the pubhc. 

Clean Water Business Partners 

Businesses are malted Invltatlons to become clean ivater business partners. To qualify. busmesses must earn acertain 
number of points based on rhelr commitment to clean water. Points are earned by followmg sound management 
practices to help protect clean water. hosting mforrnauon displays. and promoting commututy activities related to water 
quality Each quallfied business IS presented ulth a plaque suitable for display certifying that they are a Clean Water 
Business Partner and hononng their commrtment to the environment. The city ~111 bnng attention to these businesses 
through other educatlonal promotlons. 

Storm Drain Stenciling 

Volunteer school and community groups have been recnuted to paint a pollution prevention message on a number of 
Seattle’s 30.000 storm drain Inlets. The message reads “Dump No Waste - Drains to Stream” and other variations 
depending on where the storm dram discharges. The program has been expanded through incorporation into the school 
education program and wtll likely expand further into a new “Adopt-A-Street” program. To date, more than 5,000 
storm drain inlets have been stenciled in Seattle. 

Motor Oil Recvcling 

Motor Oil Recycling is a Jomt project of the Seattle Drainage and Wastewater Utility @W’U) and the Seattle Solid 
Waste Utility. Waste 011 collectton tanks have been placed at 12 auto supply stores located throughout Seattle. The 
program IS publicized by the auto store (Shucks) and by the two utilities. Spin-off programs have been initiated by 
other auto supply estabhshments in response to this program. 
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Waterfront Awareness Camuairm 

Seattle’s downtown waterfront IS a mator tounst and recreatton desunatton. Litter is a major problem along the 
vvaterfront. espenallv wrthin the water uself. An association of vvaterfront businesses has mutated a cleanup campaign 
<urned at tmpro\lng the appearance of the waterfront. The DWU has Joined this partnershtp and has expanded the 
message to mclude the Impact of htter and pollutron on water quaky DWU recrutted youth from the recreauon centers 
around Seattle to parnt trash receptacles colorfully wtth clean water and anti-pollution messages. Signs have been 
destgned by Seattle Aquanum arttsts and placed along the waterfront reminding people about the effect of their actions 
on aquattc habttat. Posters stmtlar to the signs wtll be displayed in waterfront busmesses. 

Bill Inserts and Citvwide Direct Mailings 

Seattle uttltttes tnclude education and pubhc awareness mformatton tn thetr btmonthlv billings. which are sent to 
I YX.000 customers. DWU’s bill IS shared with the Seattle Water Department and the Seattle Solid Waste Utihty. The 
lnforrnatton IS distnbuted on a variety of vvater quaIt& subjects. mcludtng household hazardous waste. protection of 
Elliott Bay arid the Duwamrsh River. and the school educatton program. A brochure has been distnbuted to every 
customer descnbing the storm water protectton program and the role of the drainage and wastewater uulity. 

Television Public Senice Announcements 

Seattle has also developed four televtston public se~ce announcements (PSAs) for broadcast on local tekvtsion as part 
of the education v-tdeo protest In the schools program. The PSAs address the tmportance of watersheds, the difference 
between storm drams and sarutary sewers. nonpotnt polluuon, and pet waste. 
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MITCHELL CREEK WATERSHED. GRAND TRAVERSE COUNTY. MICHIGAN 

Grand Traverse County. Mtchigan. de\,eloped a storm water control ordmance in response to the increase in 
development the countv was cspenenclng The pnmav reason for creating a new ordmance. rather than relying on 
the old system of Drain CornmissIoner rcvlew of dramage programs. was to estabhsh clear. written guIdelines for 
developers to follow for storm vvatcr management. 

In writing the ordinance. the Grand Traverse County Drain Commissioner formed the Storm Water Management 
.AdvIson CommIttee. The commItIce comprised ofarea engineers. concerned cuizens. and officials from the township, 
county. and state. The committee was Split Into tvvo subcommittees. a techmcal commIttee and a policy committee. 
The techmcal commIttee wrote the technIcal guidelines for the ordinance and then submttted them to the policy 
commIttee for approval The pol~cv commiIIee made all the final decisions on the ordinance and were assisted by a 
count\-funded envIronmental planner 

after the ordinance was approved by the committee. the Drain CornmIssIoner took the ordinance to each Township 
Plannrng CornmIssIon and Town Board for comments and approval The county then held public hearings, patttcularly 
IO communIcaIe \vIth some communuv members who thought the ordinance was unnecessary. The public hearings 
;Illowed the county to hear these skeptic’s concerns and. In turn. IO educ;lte Ihem about the potential Impacts to the lakes 
,Ind streams from so11 erosIon and addItiona storm \\aIcr runotT. The count!~ IS convrnced that the maJonty of people 
now understand the need for IhIs ordnance AfIcr the public hcanngs. the County Board of CornmIssioners approved 
rhe ordinance and It wenI Into ctfecl JanlIar\ I992 

The ordinance went Into effect wnh no maJor problems and has become acceptable practice throughout the community. 
Many developers are glad that there are finally written gmdelines. wmch make proJect planmng easier. Neighboring 
counties have been Interested In adoptmg similar ordmances In their communities. 

Grand Trav,erse County also estabhshed a program to educate landowners about pollution control on their property and 
rhe availabItIIy of consen.ation easements and tax-deducuble land gifts through the Grand Traverse RegIonal Land 
Consenanq X citizen commIttee and the Consemancy assist landovvners in permanently protecting the wetlands. 
streamsIde greenbelts. and ground water upland recharge areas on their property. The county programs to contact 
eveF land owner within the cntical areas of the watershed to discuss the v’anous land protection programs offered by 
the Conservancy. The Conservancy has put together a Mitchell Creek Watershed Landowner’s Handbook whichcovers 
creek protmon issues. watershed care. land protection regulations, and a Mitchell Creek Watershed Map. There will 
also be a series of workshops to grve property owners the chance to learn best management techniques “hands-on.” 

The county has also targeted areas with streams running through the property, including an elementary school and two 
golf courses. The county has worked with the Michigan State University Extension Service to assist the landowners 
m creating buffer zones around the stream and to reduce the amount of fertilizers and pesticides used. At the 
elementary school, students ~111 participate in planting a buffer zone along the edge of the creek. Where possible, 
tinancial assistance is also provided either through public or private grants to cover the cost of planting additional 
vegetation. These programs are intended to protect the quality of the streams but they also provide education about 
storm water run05 and watershed protection. 
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PRINCE GEORGE’S COUNTY, MARYLAND 

The goal of the Prince George’s County program IS to educate the public about water quality, focusing on steps that 
people can take to Improve water qualtt! The program 1~11 tdentte specttic tasks for public participation in the 
management of water qualttv Tatlored to the spec~ftc commumty demographics and types of land use. the program 
mav tnclude an arrav of educatronal programs dealtng wtth the following toptcs: lawn care (proper fertilizer and 
pesttctde appltcauon). car care (car washtng rips proper disposal of otl and antifreeze). recyclmg, composting of yard 
wastes. reporting of pollutant spills. landscapmg to tmprov’e wrldltfe habnat and water quality, swlmtning pool care, 
septtc system overflows. us&torage/dtsposal of household hazardous wastes and toxtc material. and animal waste 
control 

The county has also proposed a number of publtc outreach programs to nn.ol\.e cnrzens and mdustries m watching over 
thetr local \vater resources .Along xvtrh public educatton programs. publtc outreach programs will be important in 
storm \vater pollutton preventton etTons To the estent posstble. communrn groups ~111 be Identified to conduct and 
orgamze a number of \.olunteer acttvtttes. tncludtng tree planung. stream cleanups. road cleanups, biological 
momtonng. and envtronmental watch programs IO report and stop tllegal dumpmg ucttvtties. Envtronmental activists 
in commumttes. ctttzen groups and Ctttzen Advtsorv Commrnees. mdustnal coalitions. and schools wtll allbe targeted 
for 1 anous programs. such as’ 

\doot-G-Stream and Adopt-A-Road projects 
’ :711tv Hotltne 

.iutton contests and projects at area schools 
,cre;ltronal opportumites 

. Recycling 

. Co-op for orgamc ferttltzers 

. Wtldltfe sanctuap delrneatrons 

. Wildlrfe comdors 

. Tree plantrng 

. Cleanups 

. Award programs 

. Household hazardous waste collectton. 

In addition. com~nt..~~~ tes and public meenngs wtll be held to encourage repotting of illegal dumping into storm drams. 
The public will also be instructed to watch for industries or other enttttes that may be contributing unfxxmitted, non- 
storm water discharges to the storm sewer. A Water Qualny Hotline number is planned that will enable the public to 
talk to local offictals about vtolattons and other water quality problems. This information may then be used in 
conjunction with local and State mvesugation and enforcement programs to control illicit discharges to the county’s 
waterways. 

Prince George’s County has also planned a Community Liaison Service to assist in implementing the storm water 
management program. The program stresses non-enforcement methods to solve water poll4tion problems by 
empowerment and cooperation. County officials will coordinate with various organizations, such as business groups, 
iommuruty associattons. em~tronmental groups, Citizen Ad\?sory Groups. schools. to enlist their help in impletnenting 
the storm water management program. lhts coordtnauon wtll entarl nottfication of programs (stream surveys, 
watershed surveys. complarnts). tratrung of all people Interested m anv program, and recruitment of volunteers for 
baseline water qualitv sampling. 
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Fiscal Resources Chapter Three 

FISCAL RESOURCES 

The part 2 mumctpal pet-nut applicatron requires municipal pemuttees to demonstrate sufficient financial resources 
IO meet the costs of implementmg condtuons of the permit, This section provides guidance on some sources of revenue 
available to permrttees. 

Glectton of one or more revenue sources IO fund a storm water management program depends on three factors: (1) 
r!‘pe of orgamzatton that IS operating the storm water management program. (2) amount of money that may be raised 
by \‘anous rev’enue optrons. (3) polittcal feasibility of the options. and (4) fiscal needs of the program. 

The first constderatron when choostng revenue options is to identifv opuons that are legally authorized. This will 
depend on the type of local gov’emment organization used to implement the storm water program. Frequently, storm 
\\;ner programs are set up as slorm water uulities and use a variety of revenue options. A storm water utility is a 
government enrttv establtshed to design. construct, maintatn. and operate a drainage system to control storm and 
~uriace uater runoff. Uttlttres handle dectstons concermng ftnanctng, personnel. and admimsuatron. These decisions 
xc not delegated to another govemmentaf department. 

Once the legally authonzed revenue optrons have been identified. the second consideratton IS the amount of money that 
nt;n bc ratsed and the actrvtttes that mav be funded by each option. Each revenue source should be examined to 
determtne tf the funding 1s equnable to the consumers. It IS crtttcal that the rel’enue options chosen are able to finance 
,111 aspects of the program. 

Thtrd. the revenue optrons must be poliucally feasible. A successful capital improvement program will select the 
revenue opuon. or package of opuons, that rarses the reqmred funding and is most politically feasible. 

Revenue may be generated from the sectors of society that wtll benefit most from the replacement and expansion of 
the storm tvater mfrastructure. Local governments may levy impact fees on developments for expansion and on 
redevelopments for upgrading the exrstrng system. Current users should not be responsible for fimdmg the expansion 
.md the replacement of factltties of an essung system. The revenue optrons chosen should be equitable in meeting the 
needs for replacement. upgradmg, and ehpanston of the storm water system. Figure 3- 1 illustrates the capital and 
financing process. The figure shows the process by whtch capttal projects are financed in relation to the benefits 
denv.ed from the proJects 
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Chapter Three Fiscal Resources 

tundmp lor the lmplcmcntauon ot’ rhe SWMP 
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FIGURE 3-1. STORM WATER MANAGEMENT Program-FISCAL RESOURCES’ 
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The followmg discussion probIdes an ovemew of the revenue options Identified in Figure 3-I. In choosing a series 
of optrons to finance a storm water program. the first step is to determine whether funding is needed for replacing, 
upgrading. or expanding the system. If funds are needed 10 finance growth and expansion onto previously undeveloped 
I;md. then the authonv should assess development Impact fees Development impact fees are assessed against private 
del,elopers in compensauon for the new capaclc requtrements their proJects Impose on public facilities. 

Development Impact Fees on Undeveloped Land 

4 slgmficant part of the SWMP IS dlcrated by pnvate development of previously undeveloped property. Additional 
homes and businesses require senxc that can only be supported by the construcuon of new infrastructure (including 
‘;lorm \r;~~cr B,MPs 1 Local go\ ernmenrs can le\? development Impact fees to defray the proportionate share of the 
Infrasnucture costs caused b> ,md of benefit lo the development The capital lmprovemenl plan should contain 
suffic~enr detail to vaildate such fees. 

I’nfunded Liability for Capital Proiects 

Dc\.clopmcnt Imprlcr ices ~111 help tinance the gro\+Th of storm \vater Infrastructure In ne!r’ developments: however. 
Ihe upgradmg and replacement of the wstem as II ages ~(111 needs to be financed Local governments need a 
mechamsm to finance the unfunded Iiabllltles. other than conrmually drawmg upon the historical funding sources. 
One \vay to help upgrade the storm \%arer mfrastructure IS by mcluding development impact fees on in-fill,’ use 
changes. and propem rede\,elopment. The funds collected can be used to help offset the cost of upgrading an etisting 
Fstem. 

Development Impact Fees on Developed Land 

Le\vmg development Impact fees on properties bemg redeveloped. in-fill de\,eloped. or under changed use must be 
deternuned to assure current rarepayers that they are not subsidizing development. When leeing development impact 
I‘ces. there should be a dlstlnct divtslon between replacement and e.xpanslon of the system. The component of a project 
apportloned to replacement should be quantified. The component required for system enhancement lo setice new 
customers should be attnbuted 10 development Impact fees. If the division IS not made, current customers may pay for 
both replacing and upgrading the storm water infrastructure. 

Funding of Nondevelopment-Related Project Liabilities 

Portlons of projects t.har cannot be legally or accurately charged to deveiopment should be financed by revenues paid 
by existing users of the capital projects. These projects may include the replacement of existing facilities or portion 
of an upgrade or an expanded plant that cannot be properly be apportioned to development. For example, new 

‘In-fill is the cumulauve dmelopment of single lots scattered throughout the community or the redevelopment 
of property that results in higher densities or increased demand on public facilities. In terms of storm water 
management. it includes resldenual 10 commercial use changes and an increase in the amount of impervious 
s<&ce iirea. 
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customers should not be expected to pay for replacmg a down stream storm sewer line that has deteriorated as a result 
of age. However. they wail be responsible for pipeline enlargement to handle newly Increased flows. Methods 
dppropnate for use m financmg storm water capital expenditures Include fees. charges. fines. and penalties; taxes; 
ut111~ rates. special assessment dlstncts; debt financing (i.e.. bonds and loans). and grants. 

f--ee.i, Charpes, Flne.s, md I’eidtres 

Mumclpal storm sewer operators have dlsco\,ered that greater revenues may be secured \vlth fewer complaints by 
separating spenal senlces and charges from general sewIces and billing full recovery costs separately for these special 
operations In ad&uon. fines and penalues may be used to modify behavior. 

Fees 

Pcrnut fees may be used to fund the ponlon of a storm Lvater program that regulates acttvlties of construction and 
de\,elopment. ConstructIon pernuts generate revenue. and they can be used to standardize the construction of new 
t;lcllltles and promote the use of BMPs to Ilnut construction site runoff. 

Charges 

Spmal semlces are those requested and received by a few ratepayers. Utlllty sewIces for \vhlch special fees should 
be charged Include lmuauon of senlce. restoratlon of dlsconunued se&ice. detecuon and repalr of household leaks. 
line locauon. and review of consuuctlon plans. 

Fines and Penalues 

Fines and penalties are an Important part of any effecuve enforcement program. These revenue sources are better 
sulted to modlfymg behavior than ralslng revenue. As enforcement Improves and the number of vrolatlons decrease. 
revenue from fines and penaltIes ~111 decline This IS a reflection of an effective program. In some cases. especially 
In the early years of the program. revenue from fines and penaltIes are slzeable and may help to finance 
lnformauonieducauon enforcement and related efforts, 

Tuxes 

Local governments may 1~ a variety of ta..es to fund their programs. The sales tax, property tax, business and 
occupauon ta3 are the pnncipal sources of revenue for most local governments. While all these tax sources have the 
potenual for fmanclng storm water management programs, in reality, few dollars are available for such programs for 
two primary reasons: ( 1) many local governments have utilized all available taxing authority provided by the State and 
(2) it is dticult to obtain political support to raise taxes in jurisdictions that have not exercised all of their legally 
authorized taxing power. 

Many local governments have used all of their taxing authority and still have difliculty financing their basic programs. 
In these cases. it is unlikely that local governments will be able to make tax dollars available to fund storm water 
management programs. In Junsdictlons \vhere voters have a strong preference for numrmzing local taxes. raising taxes 
IS pohtically diflicult. Thus. wlule taxing authon? may be available. raising taxes to fund storm water management 
programs may not be a viable altemauve. 
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If taxes are involved. then a tax analysis of the community’s ability-to-pay should be performed. In such cases, the 
nuwlicuon that has the power to le\y taxes must have a clear understanding of its current and future tax sources, This 
~111 help quanufy the need m terms of operatronal. subsrdy, fixed-asset replacement, or capttal project purposes. With 
such informatron. specific tax sources mav be tdentrtied to tinance cap& projects. relate benefits to payments, and 
~ndrcate abiltty-to-pay. 

f ‘trlrrv Rares 

Munictpaltttes may choose to form a storm water utrlity that IS funded based upon values of fees charged to users of 
the storm sewer system. X storm water uttl~ty’s rate structure should finance the portrons of the capttal improvement 
plan that are not the responstbtlrty of new or tn-till dev.elopment. The porttons of uttlitv rates that wll fund capital 
tmprovements are determtned through detatled rate studtes. Such studtes are conducted to assess the proper payment 
le\,el for operattons and matntenance. tised asset replacement. and Fstem capital needs that cannot be attributed to 
development 

Rates are an appropnate mechantsm for ratsrng revenue for programs where there IS a defined population being 
scnxcd. There are two types of rates ( I ) umt charges and (2) servtce charges. 

Unu Charges 

Urut charges. the tradttronal npes of rates. are calculated monthly and based on the quantrty of a product consumed. 
For example. water and electncrty rates are umt rates based on consumpuon. Utilitres ha1.e traditionally levied rates 
In thts form. Because 11 IS drfftcult to measure the amount of storm H’ater dtscharged by each user. however, storm 
water management programs do not lend themselves to levying rates based on urut charges. Increasingly, local 
gov~emments turn to senxe charges to finance such programs. 

Set-we Charges 

Set-vtce charges are attractrve when users cannot be charged according to then level of use. and senxes are difficult 
to pnce on a urut basts. Alost sentce charges are structured to mininuze administratrve costs and to ensure that 
payments appro.ulmate the dtstnbutron of benefits received. As such. they are t,tewed as an equitable way to pay for 
sen+ees. Revenue from servtce charges IS predtctable and may be substantial. 

The storm water servrce charge is determined through three commonly used methods, each based on the disruption 
of the natural drainage system. Tie first ts an approximation of the percent impervious surface. Percent impervious 
surface is a measure of the propem that does not allow water to penetrate the ground. This includes roofs, parking 
lots, and sidewalks. A second method is a flat rate based on the number of residents in a commurtity. The third 
method assesses a service charge through a combination of percent impervious surface, type of business (SIC 
classifkauon), and size of the property. Each business type is assigned a runoff factor that reflects the potential 
discharge of pollutants from the property and a development factor that reflects the percent impervious surface. The 
product of these two factors is then multiplied by the size of the property in 500 square foot increments. Once the rate 
is calculated. a fixed fee IS added to cover administration costs. A municipality may use a combination of these 
methods or develop an enurely dtfferent method that better suits the charactenstrcs of the commumty served. 

An analysis of the sekce charge should be conducted anrtually to update needs, assure continued internal equity, and 
update cash flows and reserve projections. Computer models may be developed to provide annual rate updates. This 
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type of operaung system deflates potentA pohtical and financtal problems by small annual rate increases instead of 
less frequent and more dramatrc rate increases 

Specral Assessmenr D~~rcrs 

For sentces that cannot be categorized wtthln a uuhty or fee schedules. a cut\. county. or utthty distnct wtth the legal 
authonty may create a spectal assessment dtstnct. Spectal assessments are le\,ted for mfrastructure mstallation or 
operations and maintenance. Normally. bonds are issued to finance capual construcuon that is backed by special 
assessments levted on dtstnct members 

Debr Financrng 

Fmancmg of capital prolects through public uulity debt has three maJor advantages: (1) once the money is borrowed 
or a bond issued. a fixed interest rate and repayment schedule are establtshed. and the debt IS repaid over the years with 
dollars that are cumulatr\~el\ $deflatmg m value: (2) tndivlduals who requtre and will use the facilities being built with 
the borrowed fun : ..lil *he factltttes as they use them throughout debt repayment: and (3) debt financing 
provides large sums of‘ mot,. ;ront to finance the capual expendttures. 

Bond issues and loans are the two pnmac methods to acquire capital through debt financing. It IS important to note 
that because borrowed funds must bc repntd. the ulttmate source for repa! ment of bonds and loans IS either taxes or 
rate rclenue. Bonds are not suned IO fund ongoing rouune expenses. such as the operation of a storm water 
management program 

Bonds 

The two typesof bonds commonly used to finance capital acqutsitions are general obligatron and revenue bonds. 
General obligatron bonds are backed by the full fatth. credtt. and taxrng power of the local government issuing the 
bond While a partrcular revenue source may be earmarked for their repayment. guarantee for repayment of the bonds 
IS pro\,tded by the enure stream of tas revenues paid to the local government For thts reason, general obligationbonds 
may be considered stronger guarantees of repayment than revenue bonds. 

Revenue bonds are backed by revenue from a dedicated source as a rate revenue. Because revenue bonds have far fewer 
statutory const.rarnts. they have replaced general obligation bonds as the pnmary form of mm-tie&al financing. In 
theory, because this form of debt has its own guarantee (the project revenues, if any), it should not tie6 a locality’s 

credit rating. In practice. however, revenue debt represents an indirect obligation of the issuing government- Because 
the lender has only the prolect revenues to depend on for repayment, interest rates are generally higher for revenue 
bonds than general obligation bonds. 

In most cases. established utilities issutng bonds will issue revenue bonds. New utilities may not have enough history 
to issue revenue bonds. In these cases, general obligation bonds are issued or, alternatively, double-barreledbonds may 
be issued. These bonds are backed by both a dedicated revenue source and the Ml faith and credit of %te local 
government. 

Many small communities are unable to enter the national bond market because of poor credit ratings, little financial 
expertise. and relatrvely small capital needs. When access to the national bond market ts avatlable, small communities 

usually pay very high interest rates. Some States have created bond banks that enable small commurtities tO issuebonds 
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Fiscal Resources Chapter Three 

rhrough the bank. This provides the small commuruties access to the municipal bond market at lower interest rates 
and with louver Issuance costs. 

Loans 

.A common loan program a\allablc \\nhln most States 1s the State Revolx.lng Fund (SRF) for water pollution control 
planrung. SRFs are Intended to create ;I perpetual source of low cost financmg. The funds invested in the 
cupnahz;ltlon of SR.Fs assist communmes In meeong their needs by providing one-ume loans or grants. Below market 
Interest rates are the smglc most Important adl’antage to some communities. This reduced capital cost decreased the 
level of user fees required to repay the project debt. The CWA requires reclplents of SRF asslstance to provide a 
dedicated source of re\‘enue 10 cover loan payments. However. SRF assistance to storm water management programs 
IS Ilmlted more by state laws than fcdcral restnctlon. To address this concern. EPA has de\,eloped a case study 
lruldebook that presents e\-amples of how expanded use actlvltles can be funded under the SRF program. For more .2 
Informntlon on expanded uses. refer to EPA. Office of Water. FundIng ofExpanded I se .4crrv1f1e.s h.r,Sfare Revolving 
!.-unti f’royrams. Lkamrir.~ and f’roqram Recommendations. August 1990. (EPA 43/09-YO-006). 

\losr States t1aL.e issued SRF loans 31 Interest rates of 2 to 5% percent below market rates. With the current interest 
rate being rclatl\,elv low. rhe dlffercncc between State SRF loans and the market rate may be mmtmal and. therefore, 
IIOI ;I~ dr[r;lctl\xz (0 communltles 51nular to rhc construction grants. some States may require communmes to provide 
.I “match” pnor IO granting the loan Horrever. economrcally distressed commumtles have Indicated that they would 
be unable to pay back a loan clen at a xro percent Interest rate and must rely on grants for funding. 

(;ranrs and .CfaIchrne Programs 

In addition IO all the financlal methods mentioned praiously, States provide grants to communities for their 
bvastewater quality needs. Grants can be m many forms. with or wthout commumty matches or use restrictions. Some 
States. for example. may provide grants to commumties to be used as the prerequisite SRF match. Grants are neither 
.I consmnt or consistent rel’enue source and should not be seen as an Integral part offinanclng the dally operations of 
the storm \vater program Grants are more likely to be Issued for large one-time capital expenditures to assist m 
reducmg the financial burden on the local community. 

Table 3-2 lists selaed Federal grant programs that can assist in the financing of storm water management needs. The 
lw does not include grant programs available at the State level. The Catalog of Federal Domesrrc (GSA, 1991) 
contains a comprehensive list of Federal assistance programs. 
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TABLE 3-2. SELECTED FEDERAL GRANT PROGRAMS 

mlmstration. 

ObJeCtlWS To promote long-term economic development and assist m the construction of 
public irorks and development facthues needed to nutrate and encourage the 
creation or retention of permanent jobs m the pnvate sector m areas 

to 30 percent of the project cost. Sever 
pplementary grants to bnng the Federal 

contnburlon up IO X0 percent of the prolect cost; designated Natwe American 
Resenstrons may be eligible for up to IOO-percent assistance. Additionally, 
redevelopment areas located wrthin designated Economrc Development 
Drstncrs may, SubJect to the 80-percent maxtmum Federal grant limit, be 

infrastructure Improvements. Qualified proJects must fulfill a pressing need for 
the area and must (I) tend to Improve the opporturuties for the successful 
cstabhshment or expanston of mdustnal or commerctal plants or facilities, (2) 
assist In the creatton of addmonal long-term employment opponuruties, or (3) 
benefit the long-term unemployed and members of low-Income families. In 
adcbuon. proposed projects must be consistent with the currently approved 
Overall Econormc Development Program for the area and for the Economic 

ent District, if any, in which it will be located and must have 
ocaI share of funds with evidence of firm commitment and 

Information Co’nta~ Dmxtor. Public Works Division, Economic Development Administration, 
Room H7236. Herbert C. Hoover Building, Department of Commerce. 
Washmgton. DC 20230. 
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TABLE 3-2. SELECTED FEDERAL GRANT PROGRAMS (Continued) 

I YU2 Catalog of Federal 

Economic Development Administration, U.S. Department of Commerce 

redevelopment areas economic development planrung and miplementation 
capabIlity and thereby promote effective utllizatlon of resources tn the creation 
of full-time permanent Jobs for the unemployed and underemployed in high 

T! pcs of Awstance A mlmmum of 25 percent must be obtamed from nonfederal sources. except for 
grants to Native American Tribes. This may be In the form of cash and in-kind 
contnbwons. The Secreta? IS authorized to fund up to 100 percent planmng 

American Tribes. 

lnfomlatlon Contacts 

of growth not over 250.000 population. (2) Natwe Amencan Tnbes. and (3) 
counties designated as redevelopment areas or nonprofit orgamzattons 

Director. Planning Division. Economic Development Adm,nistrauon, Room 
H7023, Herbert C. Hoover Building, Department of Commerce. Washington. 
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TABLE 3-2. SELECTED FEDERAL GRANT PROGRAMS (Continued) 

drmmstenng Office or Economic Development Admmistrauon. U.S. Department of Commerce 

bs) to unemployed and 

except for Native Amencan areas. I+ here the rate can be 100 percent. Severely 
dIstressed areas may rccel\‘e supplementap grant awstance to bnng the 
Federal contnbutron up to 80 percent Local matchmg share may be waived if 
appropriate entry can demonstrate that 11 has exhausted Its effective taxing 

H?ng capaclt! On aLerage. EDA grants more than 50 percent of 

Ehglble Applicants 

Informa~on Clx 
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TABLE 3-2. SELECTED FEDERAL GRANT PROGRAMS (Continued) 

Office of Water, U.S. Environmental Protecuon Agency 

ing terntones An 

an amount not to excee e amount allotted and 
avarlable for obligatron or $100.000. whichever IS greater. for the purposes of 
making grants to the States to carry out water qualitv management phnming. 
Forty percent of the State’s annual avrard must be allocated to Regional Public 

ruzatrons and Interstate Orgamzatrons. unless 

tate water quality management agencres to carry out water 
quahty management planning. States are required to allocate 10 percent of the 
State’s annual award to Regronal Publtc Comprehensive Planning 
Orgamzauons and Interstate Orgamzatrons. EPA may approve a State’s 
request to pass through less than 40 percent of. after consultatron wnh its 
Regronal Public Comprehensrve Planrung Orgamzations and Interstate 
Orgamzaoons. the Governor determmes that pass through of at least 40 percent 
~111 not ( I ) result m significant parucrpauon by Regtonal Public 
Comprehensive Planning Organizauons and Interstate Organizations unless in 
water quality management and (2) slgmficantly assist in development and 

Information Contacts Contact the appropriate EPA Regional OfTice. 
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ANNUAL REPORTS: ASSESSING THE EFFECTIVENESS OF THE STORM WATER PROGRAM 

Purpose of Annual Reports 

On the annual anniversary of perrmr Issuance. the mumcipality is required to submn an annual report discussing the 
progress made toward achte\.lng the specified storm water management program goals. As stated in Section 122,42(c) 
of the regulauon. 

JO CFR Part I22 42(C)( 1 j-t ‘) 

The report shall include - 

(I) Status of tmplementrng components of storm water management program that are established 
.IS permit ;ondtuons. 

(2) Proposed changes to storm wartx management programs that arc established as a permit 
<ondltton Such changes shall be consrstent \vlth 5 12 2 26(d)(2)(m) of this pan: and 

(3) Rev,tstons. of ncccssa~. to the assessment of controls and the tiscal analysts reported m the 
perrmt application under $122 26(d)(2)(rv) and (d)(2)(v) of this part. 

(4) Summary of data that IS accumulated throughout the reportmg year: 

(5) Xnnual espendnures and budget for the year followtng each annual report; 

(6) A summary descnbtng the number and nature of enforcement actions. mspecttons and public 
educatron programs: 

(7) ldentrficatron of water quality improvements or degradation. 

In developing therr Part 2 murucrpal permn applications, applicants should have constdered their strategyforpreparing 
annual reports. While each muructpaltry wrll take a different approach, in general, strategies wffl include identification 
of measures to track the long-term progress of their storm water management program goals. discussion of the role of 
monitonng data in assessing program effectiveness, and discussion of how the municipality plans to provide for future 
adjustment to this reportmg strategy, 
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The annual report w111 be used by the municipality to provide an assessment of the program 
performance. and guidance In establishing longer term assessment strategies. 

The annual report ~111 be used by the permitting authonty to monitor program comphance. and 
determine Lf the program IS achle\mg the goal of improved storm water quality. 

Benefits for Municipalit\ 

Completing annual reports IS an tn\,aluable eserclse for mumclpalltles because it allowx them to gather all relevant 
~nfonnauon from the past !ear’s sform ~atcr management actlvltles and to assess the effectneness of the program to 
date If program goals are being met (or are In the process ofbelng met). then the municipal]& can feel confident that 
IIS storm irater managemenr program has been designed and implemented in a relatrvely effective manner. If program 
goals are not being met. howe\,er. rhe rnunicipah~ can reassess current program measures and make alterations if 
nccessan This annual e\,aluatlon should help pernutlees gauge tangible and rntanglble measures of progress (e.g, 
pollutanr loadings or public d\\rareness) 

Benefits for State 

Many mumclpalltles are sull In the early stages of developing storm water management programs suitable for 
controlling pollutants in discharges under an NPDES permit: others have relatively sophisticated programs in place. 
By reviewing the annual report. the State can determme whether various mumclpalities are developing their programs 
In a timely manner and can use mformation gathered in these reports lo assess aquatic conditions on the State level. 

While the annual repon may be used by rhe States to evaluate mumclpal compliance with permit conditions, it also 
may Indicate lo the perrmttlng authonv 1% here permit conditions need to be modified to address specific problems. 
Access 10 momtonng data Identlemg water quality improvements or degradation is important to the State for several 
reasons. First. it can be used to valuate the success or frulure of a management program in reducing pollutants. 
Second. it provides the State with mformauon 10 use in a watershed data base. Third, the State can use the data to meet 
the mformauonai requirements of various Federal programs. Data drawn from the annual reports will be especially 
useful for programs such as the Coastal Nonpomt Source Pollution Control Program (CZARA), the Safe Drinking 
Water Act Program. the Clean Lakes Program (CWA 3 14), and among others, which are identified in Section 1.3 of 
this document. 

Required Elements 

The annual report contains s-eral requirements aimed at evaluating the accomplishments of the past year. This 
lnformatlon can be used to evaluate the relative effectiveness of the storm water management program and to determine 
which elements should be continued or dropped from the program In some cases, the review will indicate that new 
methods or measures should be tried. The ne.xt several sections appear in the same order as in the permit; however, 
e\,aluatmg them in a slight& different order may be more productive. 
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Status of Implementing Components of Storm Water Management Program 

llus section addresses the relattve degree to wluch storm vvarer management program elements have been completed, 
Numerous approaches can be taken to accomplish this. You may want to t :n by provrdmg an overview of the 
program approach and mustory. Then. using your pernut requrrements as a guise. look at each component and decide 
u hether it can be evaluated drrectlv (e g.. pollutant removal) or indirectly (e.g., the success of a public outreach 
program). To complete tlus sectron. you can refer to various documents, Including ordinances proposed or enacted, 
documentauon for design or completron of structural controls. mspection reports. site assessments. and progress reports 
on cleanups. For components that can be dtrectlv measured. an effectrve way to present the information is in a matrix 
format. as shown m Figure j-2 
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July 90 

Control Measure Description 

P4 Devslop and implement an 
aggressive fleld program to cearch tar, 
detect, and control lllldt connections 
with storm drains of sewers which 
carry banltary andfor commercleU 
industrial wastewater. 

Planning 
Preparation 
Pllot Scale lmplsment6tlon 
Full Scale Implementatton 
EvaluettoWDocumsntaUon 

FISCAL YEAR 

Jan 91 Juty 91 Jan 92 July 92 Jan 03 July 03 Jan 04 July 94 Jan 95 

I I I 
1990-91 

_- .--..... . i .-- - 
~---. 

I 
--. 

I - 

P-3 Develop and Implement an 
aggressive field program to search for. 
detect, and prevent dumping or 
routinely dlscharglng pollutant6 Into 1 
storm QWA~S and dralnage channnls ; 

I I I 
1991-92 

I I I 

___-. -i 
-.. .- - 

.- -. 
. 

Preperetlon 
P~lof Scale Implementation I I 

T I- I 1 
1992-93 

I I I 

I 

I I 
1993-94 

I I I 

I I I 
1894-95 

..- - 
-~-..- __- .___. - 

. . 

-. 
Full Scale Implementation 

_ EvaluaUorrlDocumentaUon 

. Submtttat or annual report to RWOCB 

NOTE: Scltedules for ta6k6 beyond the 1991 - 1992 fiscal year at pmjected only and will be re-evaluated and revtsed annualty as part of the Annual 
Reporting Provision in the Permil Implemenlation of control measures is contingent with result of planning, preparation, and pilot terding 
pl-~a~s Schedules for spedflc task6 may vary among the participants according to different condttlons and con6LderaUons. 

FIGURE 3-2. IMPLEMENTATION SCHEDULE FOR PROGR01 ELE>IENT I\‘--ILLICIT 
CONNECTION ELIMIh.ATION AND ILLEGAL DL’hlPINC ELYClIlriATIOK 
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F~yure ;-2 shows actlvltv goals Lersus actl~~t~es accompllshed. If the component you are addresslng IS not directly 
rntxsurdble. a narrative descnptlon can be g11en to convey ns status. For example. you might descnbe the effectiveness 
of,1 public cducatron program bv dlscusslnr the number of meetings held tc ,znerate commumr\ awareness. the results 
ill‘ a post-meeting SU~O. .ln\ follo\rup ,ryqulncs or letters from the meetings. or by dIscussIng the increase in the 
number of cltlzens reportlng 1 ~oh~ons 

OIICC \ou have addressed the cIrcumstanccs of each program component. the status of the SI\>lP as a whole should 
be summarized 

Proposed Changes to SWMP Established in Permit Conditions 

.After revlerblng @e effaveness OI \our program components over the last year. you can detemune which components 
require adylstments In order to meet long-term goals of \vater quality mlprovement. Among the reasons for proposing 
.I change are- 

. The exlstlng component is 1101 cost-c:ffective 

. The evlstlng componcnl IUS not performed as antlclpated 

. Physical cIrcumst;~nccs II,I\~ ,ildnged (e g the addltlon oi an outfall or consolldatlon of exlstmg ones) 

. New technologies are avaIlable that produce better results. 

When munlclpaimes make programmauc changes, the background information used to formulate original decisions 
should JC consulted. For example. \ou should be aware of the uutlal strategy used to develop the component, such as 
cost or time constramts. Consider how the lmtlal strategy may have Influenced component performance (e.g., lack Of 

fundlng may have curtailed an ~CII\IIL before the end of the penod). The next step IS to rsptam the reason for 
rcquestlng the change .A detalled descnptlon of the proposed component In terms of IU Impact on budget, schedule. 
‘trtd pm?ously stated program goals should also be provided For example. Santa Clara Valley’s annual mfl included 
sections that described successes and shonfalls and future changes as a result of these two areas All ChangeS must be 
consistent with regulatory requirements In Secuon 122 26(d)(2)(iii). Requests for significant r~lsions to the Storm 
water management program mav require mumclpahtles to pamallv resubmit their storm water permit application. as 
noted m SecUon 122.26(d)(2)(i;) and (d)(2)(v). 

Revisions to the “Assessment of Controls/Fiscal Analysis” Sections of SWMP 

.4ssessment of Controls 

AS part of the Storm Water Management Program, municipalities are required to provide an ENNUI “Bt of 
controls,” as well as a “fkcal analysis.” This section should be completed only after you have reviewed and 
summarized the data gathered throughout the year. The municipality will compare the collected data and documented 
achwements of the program to the estlmatk data (e.g.. reductions in pollutant loading and other site-specific 
measurements included In Parts 1 and 2 of the permit), Program components will not always meet the anticipated 
return value and others may exceed expectations. The effectiveness of controls should be modified based On the xhtzd 
values from data gathered throughout the past year. 
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-i number of conrrol measures cannot be e\.aluated in terms of direct measures. such as pollutants removed. but instead 
must be evaluated in terms of Indirect measures. Indirect measures can often be very effecnve when direct measures 
are not appropnate or when they do not tell the whole story. For example. public education campaigns generally 
cannot be assessed in terms of pollutant reduction. An increase In the number of citizens participating in a cieanup 
program. however. ivould be a good indirect indicator of program effectiveness. Similarly. an increase in the rate of 
\olunreensm wIthin the commurue could Indicate the relative success of a particular program. Another indirect 
measure might be an increase In the \,olume of recycling materials collected. An indirect measure of success in 
lowenng pollutant toads would be a lo\venng in the number of beach closings or fishing restnctions. Be aware of the 
posslbilig of these Indirect Indicators as you review your records. 

T,lble i-3 contalns control actl\‘ltles and possible ways 10 indirectly measure their effectiveness. Some of these 
:lctn’ltles may be appropnare for !our situation. 

1-.4BLE 3-3. SWMP COMPONENTS AND SELECTED MEASURES 

e3nup programs or 3 

Fiscal .-lnalrws 

The fiscal analysts SeCtlon ~111 a!<o be updated based on actual figures for the year past. The information to be updated 
~111 include the existmg budget, estimated operation costs necessary for the storm water management program king 
the term of the perrmt. capital avrulable to meet these costs, and the list of available sources of funding and legal 
restnctlons on these sources. Information for this section and the section on assessment of controls can be presented 
In a number of \vays. Including graphs. pie charts, and matrices. When the projected and actual figures differ, the 
permittee should also include a narrative explanation. For example, if the monitoring program exceeded its budget 
In a parucular area the per&tee may indicate in the narrative that this was caused by the addition of several outfalls 
that \vere not Included m the ongnal list. 

Final Draft 3-31 September lo,1997 



Chapter Three Annual Reports 

Summary of Data Gathered Throughout the Year 

This section of your annual report IS used to present an overview of the data gathered during the past year and is an 
tmportant step in evaluating the effectiveness of your program to date (e.g.. data may Indicate that efforts to reduce a 
parttcular pollutant have been successful). This secuon should address, at a mimmum. the results of the storm water 
momtonng program and the seasonal pollutant load es&mates for each major outfall identified in the application. 

Your murucipality was requrred IO Include. tn the Part 2 per-nut apphcauon. a proposed momtonng program for data 
collectton from the separate storm sewer Fstem. The permit issued to your municipality should specify the required 
momronng for the pet-nut term The amount. n-pe. and schedule for momtoring data collection ~111 vary, depending 
on the proposed program and on the permuttng authonues need to charactenze the discharge from the separate storm 
+e\ver system. The annual report should summanze the momtonng acuvtues for the prevtous year mdicating, at a 

u-~rn. the number of oudalls or screenmg pomts sampled. the number of times each outfdll was sampled, and the 
nf the outfails sampled The annual report should also summanze the data collected in the monitoring 

““e momtonng data should be orgamzed bv watershed. For esample. the results of all monitoring 
!tscharges to Smith Creek should be listed together m the same table The report should include the 

1. ‘tatton for each outfall sampled 

. The UU, U.. _ :,‘1. -f the storm event that generated the discharge 

. The form of precipuation (rainfall or snow melt) 

. The type of sample collected (grab. flow wetghted composite. or time weighted composite) 

. The results of the analysts performed on the samples (e g.. the concentrattons of the pollutants). 

%lomtonng data are best presented m a table or matrix fomtat. Momtonng data can also be gtven m line graphs, bar 
charts. pte charts, or orher easily understood formats. 

,Mumcipalitres are also required rosubmn rn then Part 2 applicauons a schedule for procniing esumates of the seasonal 
pollutant loads and event mean concenuauon of any parameter detected m any sample collected for the Part 2 
~appltcauon requrrements. The proposed schedule will be revrewed by the pet-nutting authority and should be included 
in the pemut conditions. The annual report should present the estimates of pollutant loads and event mean 
concentrauons m the years spec~Ged in the permit schedule. The followmg mformation should be provided: 

. Location of the major outfall 

. Estimates for four seasonal pollutant loads for each parameter 

. Brief descnption of method used to estimate the pollutant load 

. Estimate of the event mean concentration of each parameter for a representauve event 

. Brief descnptlon of the method used to estimate the event mean concentration 
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The estimates of pollutant loads and event mean concentrations should be presented in tabular format by watershed. 
The descnpuon of the calculation methods should indicate the extent to which the monitoring data were used. You 
may also Include a written evaluatron addressmg the results. 

For mstance. Santa Clara Valley has a 5-vear monitoring program This program contains 10 monitoring sites, 
mcluding 5 new sates-an mdustnal sate. two transportation corridors. and two outfalls at a detention basin. The 
objectives of the program are to: 

. Gather data to detemune long-term water quality trends 

. Assess impacts of to?ctcttv m storm water runoff and detenmne the pollutants causmg the toxicity 

. Evaluate the appropnateness of the WQOs in protection aquauc life 

. Determme the treatment effectrveness of an existing detention basin under different hydrologic conditions 

. Assess the role of stream sediments as pollutant smks or sources 

. Descnbe the management tmplicatrons of the findings. 

Annual Expenditures and Budget for the Upcoming Year 

This section addresses the coming year’s proposed budget and the previous year’s expenditures. An anAysis of last 
year’s budget and actual expenditures is used to determine if targeted amounts m the new budget will be adequate. Note 
which of your program elements will be continued. which will be dropped, and whether any new ones are to be added. 
Compare thus list of proposed program changes IO your avarlable budget to ensure adequate funding. Once! you have 
Itsted the protected cost for each Item. note the source of funding and its approval status. Trackmg approval status of 
funding for planned activnies is important because the program may not be able to achieve its goals or permit 
compliance without funding approval. For example. the Santa Clara Valley Water District (SCVWD) is the managing 
agency for the mumcipality’s budget. A management committee is appointed to decide on budget matters. The 
committee is chaired by the SCVWD Manager of Operations and Water Quality and includes representatives from each 
of the 15 co-permittee municipalities. The nonpoint source division’s program manager is responsiile for the 
administration and management of the budget program. 

Summary Describing the Number and Nature of Enforcement Actions, Inspections, and Public Education 
Programs 

This section should descnbe each enforcement action, educational program, or inspection conducted during the past 
year. This may include actions initiated by citizens, private industry, or the municipality. Refer to legal notices, court 
records. and newspaper arucles for this information. Permittees should note the number and type of each action and, 
where appropriate, the number of participants or the number of materials distributed (as in the case of educational 
programs). When addressing enforcement actions, it may be useful to indicate the types of outcome (e.g., the names 
of offenders published in the local narspapers, the number of fines levied and the amounts, or the number of ciosnres 
or stop work orders issued). The total number of inspections, the types of facilities inspected. and the number of 
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vlolauons cited due to these should also be indicated. It may be helpful to note the number of in-house training 
programs held for Inspectors and the number of attendees. Public educauon programs may be assessed by noting the 
number of meetings or classes. SubJect matter. attendance figures, the number and Qpe of media spots, printed 
materials distributed, etc. In evaluating program success. it may also be helpful to use some indirect measures, such 
as a decrease rn Illegal storm dram dumpmg, which may be attnbutable to storm drain stenciling. The key to Santa 
Clara Valley’s enforcement program. for example. is the ordinance regulatmg mdustnal or other polluting activities 
wlthm the municipality The ordinance to be developed by Santa Clara Valley ~11 Include language addressing the 
follo%lng actlvlties: controlling non-storm water discharges to storm drams. watercourse protectlon. regulation of 
outdoor matenal storage. control of Improper grease disposal. and storm water management requirements for new 
development and redevelopment For more specific mformauon on how the ordinance ~111 affect these areas, various 
subcomrmttees will develop gutdance manuals on storm water controls. 

Identification of Water Quality Impro\,ements and Degradation 

An lmponant measure of the program etTectlveness IS the extent to which \gater quality has Improved dunng the past 
bear In particular. mumclpalltles should examine the water quahty of the receiving waters to which the system 
discharges. Thus section should include such changes In recelvmg water qualIt! and cite the reasons for them. 

\lumclpallt~es were required to provide Information on recelvlng waters and tkatersheds in Part 1 of the permit 
.ipphcatlon. This Informauon Included a dIscussIon of water bodies wed In State reports required by CWA Sections 
W(b). 304 1). and 3 14(a). the State Nonpomt Source Repon. and other reports ldentlf)lng sensmve watersheds. To 
complete 011s secuon. you ~111 need to review Information gathered for these State and Federal programs during the 
past year and data f?om the required momtonng program. The municipality map have also gathered receiving water 
data as part of its strategy for conunumg program assessment. In addition. mformauon may be available from other 
Federal programs. as noted in Chapter I. Be aware that numerical data are not the only way to determine water 
quality One cntenon you may use when Judging water quality IS how well the body of water meets Its designated uses 
(e g.. recreauonal or lndustnal uses). 

Once water qualib Improvement has been noted, the. next step IS to determme the cause for these changes. For 
Instance. ifthe annual morutonng data indicate that discharge water quality and receiving water quality have improved 
proportionally, it may be attnbutable to the successful implementing of the SWMP. If momtonng data indicate an 
Improvement in discharge quality yet receivutg water quality has degraded over the past year. you must try to find the 
reasons (e.g., unforeseen weather conditions, such as flooding or drought or sources upstream). Avallable computer 
water quality modeling programs may be helpful in compleung this secuon. 

Sample Annual Reports 

An excerpt from an annual report on the Santa Clara County program is given after the summar?’ 

SUMMARY 

This chapter discussed the procedures on implementing the specific admimstratlve requirements, which includepublic 
participation and public Information programs, fiscal analysts, and annual reports. Each of these components is 
essential to the successful lmplementauon of a municipal storm water management program. Public participation and 
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public mformatron programs solrcn publrc support by informing individuals of the importance of good storm water 
management and its effect on water quality. By conductmg a thorough fiscal analysis program. a municipality 
examines all of the avarlable sources qf fundrng and selects the funding optron according to its specitic needs. The 
annual report assesses the effectrveness of the management program and allows the municipality to revise the program 
based on the results of the assessment The next chapter provtdes procedures for implementing an effective illicit 
connecuons detection program as a key element In the municipal stonn water management program and provides 
examples of programs from drfferent mumcrpalities. 
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SANTA CLArU COUNTY STORM WATER MANAGEMENT Program 

Public LnformatiocUParticination Program 

Provision Jb of Santa Clara Counv’s NPDES permit requires the mdlvldua) co-permittees to implement 
educauonal control measu es to inform the pubhc of and encourage parucipauon in nonpomt source 
pollution control acu\‘ltles. Eduwtlonal control measures are being implemented through a Public 
lnformatlon and Pamclpatlon I PI.4’) program 

Ovemiew and Objectives 

The maln obJecti\-e oi the Plip element IS to implement educational control measures that provide 
Infomlauon to the public and Incrme understanding oiand parucipatlon in conlrolhng nonpomt source 
pollution. The 01 era11 goals for FI. Y I -Y2 were to generate awareness of the program by definmg the 
problem mform mdn.lduals on \\a\s to panlclpate In solutions to the problem. and provide the means 
ior partlclpauon 5peclfic lndustnes \\ere targeted for development of Best Management Practices 
( BhZP) manuals. brochures. .md posters To aid In the development. publlcatlon. storage. and 
dlstnbutlon of educauonal matenals. the program establlshed a PI/p Subcommittee In FY 90-Y I to have 
pnmAn responslblllty for the Implementation of this PUP element 

Program Activities Completed and In Progress 

The subcommittee produced rune ppes of educational matenal dunng FY Yl-92 This included 
development and dlsrnbutlon of an hutomouve Industry BMP manual and poster. a construction BMP 
poster. a “Recycle 1’our Used Motor 011” poster. brochures descnbmg how to decrease the use of toxic 
chemicals In the home. guldebooks. and stencils The storm dram stencils developed m FY YO-91 were 
made available to co-permlttees and volunteer groups to use dunng FY 9 l-92. and the remammg 
brochures developed in FY YO-Y 1 \\ere dlstnbuted to the co-pemuttees as needed. The co-permittees 
dlstnbute them to the public through presentations. events. direct mailing, and billing Inserts. In 
addmon. the subcommittee dlstnbutes the matenals IO the public through presentations and events and 
IO schools. teacher orgamzauons. and specific businesses. 

FY 92-93 Program Activities 

The subcomrtuttee ~111 contmue to be pnmanly responsible for lmplementatlon of this PI/P element, 
and to act as the central development and distribution point for all materials. The subcommittee will 
also be evaluating the effecuveness of the PI/P element activities of the past 2 fiscal years and 
dweloping recommend&ions for increasing the outreach effort. Activities planned for FY 92-93 
include development of a program newsletter for nontechnical audiences with periodic distribution and 
development of a brochure for homeowners to use when dealing with contractors who offer potentially 
hazardous services (e.g., carpet ckarung, pest control). Other activities planned for FY 92-93 are 
creauon and implementation of a distribution plan for program educational materials. translation of one 
brochure into Sparush. reprintlng of e.ulsting materials to keep distnbution points supplied. provision 
of funds to support other programs and for the purchase of educauonal materials produced by other 
programs in the Nauon. development of a strategy for a recognition program for Industry compliance 
efforts. and funding of the San Francisco Bav National Wildlife Refuge’s Alviso Environmental 
Educauon Center 
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Co-Permittee Activities Completed and in Progress 

The activities conducted by the subcomrtuttee and the co-permntees for the PI/P element are 
summarized below The demled reports submttted bv the subcommrttee and the co-permittees are 
presented tn the “Publtc Infotmatton/Panrcipatron” Program Element Report. 

Mastructure 

Thehmdmg, sting. md organtzatronal/instmtttonal mfrastructuresestablished bvtheco-pen&tees 
are summanzed rn Table 3-l Of the 15 co-permrttees. 6 relied wholly or parttally on their general 
fund for FundIng of PI/P element acttvities m FY 91-92. and 10 acquired funding through related 
program funds. fees, or urllioes. Funding for the program element was sufficient for 14 co-permittees 
rn FY Yl-Y2. and I reported that the budget was constramed. Staffing for the PI/p element was 
sufiictent In FY Y l-02 for rune co-permittees and insufftcient. overextended. or limited for six co- 
permtttees .A total of five of the SI.X co-permittees reporting insufficient or Imuted statTproposed 
changes to resolve the problem: one indicated no changes would be made due to a hiring freeze. The 
-I co-perrmttees who reported orgamzauonal hmnauons to implementatton of the PI/P element 
tdentrfied the problems as establishment of effecttve commumcatton among departments and 
dtffkultres rn analysts of actrvittes; 11 co-perrruttees reported that there were no organizational 
limttatrons. 

Public Informauon and Parttctpatron Activities 

The activlues conducted bv the co-permittees to meet the objectives of the PI/P element included 
storm dram stenahng; publkaoon of articles in newspapers, commuruty reports and newsletters, 
preparauon of advertrsements for radio and TV; direct mailing of brochures, and distribution of 
billing Inserts (Table 3-5) Brochures and posters were distributed at presentations and special 
events and were made available at community centers and public office buildings. Some co- 
pernuttees provrde telephone and mail service to distribute materials on request. In N 91-92, 
more than 2 1 .OOO storm drams were stenciled. 76 articles and advertisements were published, 238 
presentauons and events were presented or attended. and more than 77,000 brochures and posters 
and over 82.00 btlling inserts were distributed. The city of San Jose took the lead in producing 
bookmarks for the co-permittees to distribute to libraries for summer reading programs. Copies 
of San Jose’s co-pet-mrttee PUP acttvities are attached. 

Final Draft 3-37 September lo,1997 



Chapter Three Annual Reports 

E J-J. PI/P PKOGRAM ELERIEN’I‘ INE‘KAS’l‘Kli(“l‘llRE 

1 
Orgqkizatiooal 

Limitations Amount 

Sufficrcnr 

sIIfficlcnI 

slll~l‘lclcnl 

Constrdlrlcd 

sllfflclcnl 

Sufficienl 

Current 

Overcstcndcd 

Sllfflclh 

slIl~IILICnI 

l.lll~llCd 

InsufliclcuI 

suNlclcllI 

lllrc I sI;iCf 

(‘oliIr;rcI \t Illi 
WVSD 

Co-Pedttee 
Source 

General Fund 

Environmental BIII 

Sewer Elllcrprlsc 

Fund 

GeneA Fund 

Gcneml Fund 

Capital 
Improvement 
Program 

Gcneml Fund 

Wastewater 
Enterprise Fund 

Storm Drain lJI~lt(y 

Storm Drain User 
Fee 

Capital 
Improvement 
Program 

Existing Programs 

Water Utility/Flood 
Control 

Now 

Now 

NOIIC 

Campbell 

Clrpcrllrrcl 

1.~ Altos 

Now 

Hcorg;inl/,iliorl trt’ 
dcpnrlws 

Now 

Los Alros tlllls 

Ims GilIOS 

Llllpitas 

Monte Scrcno 

\/lountain View 

No clru~gcs 

Sufficient None Hccnlll volllllIccrs 

for slencillng 

No chgcs due IO 
hiring frecx 

NO ClliIllgCS 

No cl~mgcs 

Ltrnited 

Coordlwlrlon bcIwcn 
divlslons 

, Now 

None 

Sufficient 

Sufflcrcnl 

Sufficlcnl 

Ltmitcd 

Sllfliclclll 

Sufficlcnr 

i?;llo Allo 

San Jose 

I 

’ NOIIC t IIrc hhor ;IS nccdcd 

No clr;~ngcs ACIIVII~ aIliIlysts 
difficult 

I 
No c tunges SCVWD Sufficient Sufliclent Coordination due to 

physical separation of 
departments 
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TABLE 3-S. PUP PROGRAM ELEMENT ACTIVITY SUMMARY 

Co-hmittedActivity 

CAMPBELL 

Andes II-I newsletters. 

Adopt-a-creek program Implement program Implement program 111 

Source: Santa Clara Valley Part II Municipal Permit Application 
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Storm dram stencils 

Advertisements m newsletters, 
newspapers 

I Brochure dlstnbutlon 

6 

1,000 

Short reporting 
period 

Goals met 
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TABLE 3-S. PVP PROGRAM ELEMENT ACTlVITY SUMMARY (Continued) 

Co-Permittee/Activity Goals IW 91/92 Accomplished Goals FY 9z93 Rexwo~‘Gij&ls : 
Net Met 

PALO ALTO 

Storm dram stencils 

Hrochureslposter dlstnbutlon 

Hllline Inserts 

IO0 

1 JO0 

~~.!)OO 

750 2.000 

4.600 6.240 

sl.000 54.000 

Comfnurut~ report I I) I 

Goal met 

Goals met 

Goals met 

Report space 
restriction 

Aclven~.srmrnLs m nruspapr. 
TV 

Prc5enLilUon9evenki 

SANJOSE 

Storm drain 5tenc1ls 

Phone/mall service 

Ikochurmposter dlstnhutlon 

:\dvertlsements m radio. 5. 
newspaper. newsletters. lransll 

; 5 lnsuflicient staff 
time to coordinate 

13 

3.SOS 

I .oon 

6.000 

As needed 

One event 
canceled due to 

budget cuts 

Not reported 

Goals met 

Goals met 

Goals met 

Final Draft 341 September lo,1997 



TABLE 3-S. PUP PROGRAM ELEMENT ACTIVITY SUMMARY (Continued) 
I I 1 I 1 

Co-I’crmitt&Actitity Accomplished Geals F-Y 92193 Reaoar Goah 
Not Met 

SANTA CLARA COUNTY 

newsletters 

I UW pilot program 

tbladmgs reals ssmbhshed 

SC\-lVD 

Storm dram 9mclls c’o goal establIshed 
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TABLE 3-S. PUBLIC AGENCY CONTROL MEASURES ACTMTY SUMMARY-PART A 

Street sweepmg 

CITY OF CUPERTINO 

Sfreel sweepmg 

Catch basin cleamne 

Con\,evance cleamne 

(I c\xnts/628 miles 6 e\,enlsI62S 8 e\.ents/628 miles Goals met 
per month miles per month per month 

1.120 2.x-m 2.810 Goals met 

.As needed . ;I) lncldents As needed Yet aoDhcable 

CITY OF LOS ALTOS 

Street weeptng 

Catch basrn cleamne 

5 c\ww?‘I I miles - c\wus/331 5 - s\,ents/332 5 rnlles Goals met 
per month miles per month per month 

900 000 900 Goals met 

Convevance cleanrng As needed None As needed Vat applicable 

TOWN OF LOS ALTOS HILLS 

Street sweepmg As needed Not reported No goals estabhshed Not applicable 

Catch basm cleanmg 250 250 250 Goals met 

Conveyance cleamng 5 miles 5 miles 5 miles Goals met 

TOWN OF LOS GATOS 

Street sweepmg 23 days/700 mrles 23 days/700 miles 

Street sweeping 

Final Draft 3-43 September lo,1997 



Chapter Three Outreach Materials 

SAMPLE PUBLIC OUTREACH MATERIALS 

The followmg pamphlets and booklets are examples of public education matenals that attract attenuon. are easy to 
read. and provide steps thal the public can take to help Improve water quah~. 
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PET WASTE and 
WATER QUALITY 

=UBLlSHE3 FOR T’-‘E WISCONSIN PRIORflY WATERSHEDS PROGRAM 

Pet-Owners. Take Heed ~hcn vou clean up a&r 
-our c-3. do you aump UX waxc In me Strctt or storm 
~wer? Do you leave II IO aecav on me sracwalk or on 
:nc grass near rhc SUeCC? If 50. ‘IOU may bz clusmp 
poorlurlon or ncArh problems. 

Are You Polluting 
Our Lakes and Streams? 
?ollufanrs rrum mororxrlv &swsca oer wax= f-nay be 
hasned into storm sewen 0v ram Or melung mow Storm 
,cuers usuailv do nor 80 10 a Kwlpe ucacrncnc plant. In- 
rrcad. most storm x*cO dnm ~?~rrrcrrv lnco our Iaku and 
>utm. arwmg manv potlofanu tiong wtyl rhc wxcr. 

Polluunu commonly iouod In UrDan lakes. SIrcams and 
pond5 Include: 

wllen per wuu u wvuncd Km kakuor sueaals. fhe wax& 
decays. u5Ing up oxygeo md solm%ma rekuuyl unmopu 
Low oxygen level5 ancf ammoarr comalned with warm 
:cmperarurcs can kill fish. 

Pet waste also conca1lU 0ulnenu ULU encoungc weed acbzl 
3ip~c gtwwh. Overiv icmle wafer thxxma cloudy urd 
kycen-uuaracuvc ior swunmm g. bmung Jnd fIShlng. 

PCl-ll+t7lC8l~V.paarrrpcunCr dne¶suIVhlCh 
nuke waur ude for swuxunmg or d.rmkmg. 

Are You Risking Your Health? 

RtwastetMymtbcthcluge%tormoscmxicpollu- 
cant tn urban w~emay~. but ft is one of the many lit- 
tle sourcu of p~llutioa thu Ad up to a big problem 
for water quality. Fommuc~y, there are SOCK SU@C 
dungs we can all do co help keep our water clean. see 
the other sfde for ways to kCCp pet WaSU Out Oi lOd 

witemay5. 
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Chapter Three 

You Can Make A Difference 

Outreach Materials 

Cleamng IJD after vour per can oe 3s slmPie as talung a pla~~c bag or pOOPcr scooper along on your next walk. 
What sr&d you ao WIU’I me waste vou ptck up? No SOiUllOn IS petiect. but here are the cnotces: 

0 Fltiitdownthetoilct.. . 

The waccr rrom your wdet goes lo a 
eouc system or scw8ge Utxsncnr 
plant chat removes mo5t polluUm.5 
xtorc me water reacncs a ,arc of 
smcaIn. 

To prevent plurnbrng problems. aon 1 
try IO flush dcbns such as rocks. 
such. or cat 11tur. Cal fcca my k 
SCDOQC~ 0ut 8d nusaai d0~~ the 
rollel. bul used Ileer rnould be pul In 
a securely closed bag VI the u-ash. 

4$ by it in the yard . , . 

01g a hole or trench that IS: Tlus may bc easy. but 11 IS not the best 

z 400~ 5 mcher deep; soluuoo. Waste taken to a mndfitl or 

I .Away from vegetable gsrdcm: mcmerator can still cause polluuon 

L Away irom any la*e. stream. proolemr 

ditch. or well. Check loul orduuncu. Fuatng pr 
waste III the tnsh u agamst the Irw m 
some coalalunlucs. 

numetm to fefultzc nut-by plants. 

Be auk. Keep pet waste away 
fkcmlwgembleg8rdcm8ndwuc!rsup 
phc3toptevcnt~.Don’taddpet 
waste w your compost plic. The pile 
won t get hot enough to Lull d1s.cas.c 
orgaolsms Ill per w8ste. 

Another opooo IS to ~nsraii an under- 
ground pet waste digester that works 
like a small wptlc tank. Before buy- 
mg one from a pet store. check local 
lawvsthatmayrcsmctlheuuse.dCSlgn 
or locauon. 

0 Putitinthc.trash... 

A Few Words of Caution 
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Practical Tips for Home and Yard 

A SERIES OF WATER OUALIN FACT SHEETS FOR flESlDENTJAL AREAS 

It’s a0 uIlfomloau fact of urban life-many of 

our SUeaIm and lakes have bee0 pouu~. It Imy 

be a surpnx howcWr. IO leanr thar watt 
pouuuoo ofun SraKu right wherr you live. 
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SIMPLE TIPS FOR CLEANER WATER 
It redly doesn’t matte: wnctner YOU he m Ihe sty or the country whcrha your home is 

large or small . ~wnemer vou have a lot of time and money to UIVCSK 111 your yard or just a 
little. There ls somerhmg you can do to improve water quality. The following suggestions are 
wa)rs that you can make a contnburton to ckan water and a healthy environment. 

l Direct roof downspouts r-y from foundanons 
and dnvw)l KO plmat-18 bull or lrnu N.~ae 
water an safety soak mo Ihe ground. Conndu 
usmg a mm bti II prz 7.11. 

l Use lam and gardar chan~c& arcfuRy aad spar- 
mgly. Pcxlada. tncludq weed LulLn. should be 
conudcrcd a I;~st raon--otha KXIMIS come fii. 

’ Luau the use of lORC or tuurdow pr-m 
gcned. Keep rhan way from norm ~WUS. lakes. 
and suams. 

l Collaf al md ocher auiomoavc poduas preferably 
forraycting.oraghllyrerl~wnpLhcmfor 
QrOw diSQCd. 

l wrrh UK 00 VIC lam. where soapy wata can’t 
qucklyruntowudthe mrr&lstolmscwcr,plc&ing 
up ode pollut8llu u It goa. 

l KCCQ M tlulal UD and u-l @xxi 0Jxraang conQ- 

!lOtl. check apexally ior dnps alld rcpw I& 

snrmdimeiy to keep nusana olli cff pavrm~nt. 
Serw wt. walk. bike or take the bu. 

l For waterfront property. grow a “buffer SUIP” 
of dcpsc. namral vmuon aloq the water’s Cdg:c 
to filta polhxinu and subti the shorciiae. 

l lfusu4g~scpuctiWtan.mainfainnpropcrly 
1tlf0ugh rcguh lnrpcoom and liansed pumping 
mrylwotoLhruyars. 

. Monaor fuel USC from any underground gas aad 
oil unh to make sure rhey arc no1 Icahng. 

l Clan up per wanes. from which nummu tend 
bacusia could tx wasoai loward lakes and streams. 

l Conscrvaavely use wh m mnta. Use sand or chip 
the ICC off pavement when poulbie. 
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In your cmwnunfty 
. S~ppan and follow ownanas mat hut SOLI 

crmlon irom comcLloa scccs. 

l Suppon the prmumttoo of ww8mil as 08nlnl 

filters that proraa warn quaky, ptmatt floodmg. 
and pronde vnaJ opn spnct. 

- Encourage normwater managanax practtca that 
duct runoff poiht~on by rcmpoanly holhg 
water m pona or lcrung It soax mto tie ground. 

. Encourage the de but consewaove use of sait on 
maas and I~JTIJ~ appuauoo to cnual artac. 

. Tell pudic 0if1cm.i.s awut vour uxcrc5t m clevllng 
up kxai ware5 and about thar value to raxauon 
ma mc ccooomb 

l Promote “cnvtronmental or parkway ootridon” 
adjaoznt to streams and watanys for wawr 
quaky. wldlife. and mukipk-us bat&its alike. 

l Paruapatc ID ~poups. prows. and cvcats that 
promote co tascnauon. watuiront raeaoon. or 
snorehe clean-ups. 

Home Hot Spots for Water Quality 
Around every v8fa are scmts wnere YOur aclMws rftect water Pu8my. nlo lllusu8Bal shomatewotmem.Tti 
a 00~ around wur m nOme wnn an ew towua wattor au8hty. 

l Gooa for water auut?y 0 Baa far water 0wJrty 

0 Cowl W gmx or Daa. cewnalng on your acwms 
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PRINCIPLES OF ENVIRONMENTALLY SOUND YARD CARE 

~~~~o~enml,ly sound. As a shorter vemoa of the corn: pm- 
eon plea. Rnhrnlnng Yurd Corn. II offers down- 
ro-ankups for protaung we quihty are 
your borne and m your uxnmuntty. Lmk 
InsIde for tnfotmauoa on home “hot spots” 
ior water quaky. 

l lXnkmg of mwontncntal conscquatos m addition to b 
collvancaccI. 

l Platuuru for greater harmony ulth natunl surroundings. b 
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A 
Clear 
Choice for 
Bush River 
and 
Camping 
Creek 

II rsl I mrtrrrraul,,,, h.1, 1 /‘~,“1~11 
--.-.- -_.____ I.- . 
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I I11 

:I. Soil TesI for Ferlilirer Applicalion. 
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Household alternatives for source control of heavy metals. 

0 lltw it is iml*,ssibte IO 141 whc~hrr a producl 
Contains mclols or nd Pruduc-c ingrcdicnl Ii313 

UC ~~~ornplrlc for one reason or another. (kadudlly 
this will changr as the public dcunnds ‘green’ (,r 
cnvironmrntally wnsi&e podu-s and more 
romplclc labcllh~g inlormalion III Ihc mcanlimc. 
rcscarrh inlo 111~ rontcnls of household produrIs is 
rollliti~~ii~~. locally and naConally 

TraGng ror~dur~tl by the Wa&inghm IUxit J 
CosliliCn of Scalllc and other organiutions has 
shown that ccrtam products contin lower lcvcls of 
mclals Ihan o~hcn The information in this brochurr 
Is only a partial listing of producta and ahernalivcs. 
and will bc updalcd and cxpandcd from time lo lime 

And choices don’t be (u be all or nothing. 

hy for example lhal you have a favurilc detergent 
hai contxins heavy metala. Try a substitulc every 
accond or fourlh washlord. You11 still be reducing the 
amount of metals by 25 to 5C%-and evenlualty you 
may t.hoosc to make the substitution com’ptclcly 

Pesticides Ma contain copper. Tr 
bu *II a or intruducmg 4 

e-m-- 

praying mantis lo your ardcn For 
smatl infeslations. wtpc t avca or use 
a high-pressure waler spmycr and 
plain soap. 

i@& am Pull by hand or cover xrer wilh -F 
mukh, f&k. or pIa&. 

L&XC” Shrc a backyard cornpod bin. or use 
organic aoil,rdditives such as pal 
moas. 

conlrol 
(he growth of roots in sewer lines may 
contin cop r. Mechanical removal 
may be an a lcrnaive. Y 

I2311IIdfjC 

I’rcnlW4 

i klc&nls 

hit& 

s of products l?.=Jrd 
_._~~... 
Non<hlorine b uid blnc-hey a,c Iuwt~4 
in metals Aver blca4le?l c-onlainin 4 

with &ktyfso& added; or trcsoa: 
phos hates Tr less bleach per loa 

hcavilyy-sol d tlems for JO rninulcs 
in warm water wtth a hatI+ III) 
washing soda. 

-- - - _-. ._ -~- 
Fabric Shceh have tower metals levels than liq. 
softenem uids. Or add one cup vinegar or a qoarler 

cup baking soda during final rinw 
___ --- 
Dfdn&t~ng No $ffercnce bevccn powder and 

hqud. An Jlernatic II Jodrum 
hcxxmcbphoxphatc. in same quartlily 
as delcrgcnl. 

tiouseh 

I’rodud 
-. -. 
p)Ud$U 

ow 

Iland-washing dctcrgcuts have Irss 
m&s than machine deterqcntg. but do 
nol UK them as an allcrnabve in lhc 
mxhincs 

,old Cleaners: 

Allcr natlve 

Dissohrc baking 
soda in waler, or 
sprinkk on surface 
lo bc ckancd or on a 

i!.2t$~~~ll 
Scrub have lowest 
mclals levels of 

Gencrrl 
PUrpoW 

producla lead. 
__-.--. 

l$$;,re generally tower 

airits & 
rcsenfallves: 

Allcrnstivr 

Avoltl oil hased 
painls fhly hlcx 
or Hater basrtl 

IYI, ’ bArrrralc 
fluarMy c~arc*fully 

I‘0 stip pa1111 use a ho~~k 4, I .rl** I a 
abrasive block or santlp;i NV ( 11.311 
brusher ri hl after USC 
ftasotinc . 

4 LV, o<c 
hrn hard p;Gnt br ushcs 

m hot vinegar arld wash wilh soap 
and waler. 

-- ~~ _---_ .- . 
Prmervattvex Avoid pr~~lu~ls with roppcr. ar st.uic 

crcosolc, I Isc dtray rcsislanl wood 
producls such as redwood ar~tl t,c.rla 

Sfatns IJsc finishes GiGihorll fG.4 
wurcex. such as shellac. IIIII~ oil. 
and linsccd oil 

Automotl 

I’rcnlrtrt 

lkd 
motor oil 

we: 

Allernntbe 

May contain mclats; 
never pour on land 
or down a scwcr 
drain San Jose and 
olhcr cities have 
rurbsidc rc 
pick up; or c x 

cling 
cck 

_. --.. ____--_--_- 
Fluids Socnl antifreeze and brakr fluitl 

should bc stored prnpcrly unlil IIWy 
can be disposed of al a harartlnus 
waste colkclion event. 
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Cultivate Clean Water! 

Fenlllzw runoff, eroded sediments, 
septic wa8te8 and pa8tlcldo ~stduar 
are leadlng cauaea of water pol/uMon. 

t 

t 

l 

l 

Ir 
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CHAPTER 4 

PROCEDURES FOR IMPLEMENTING A PROGRAM TO 
IDENTIFY AND REMOVE ILLICIT 

DISCHARGES FROM STORM SEWER SYSTEMS 

INTRODUCTION 

The previous chapters presented information on municipal storm water management program regulatory requirements. 
guidance for municipal officials to rank storm water management activities for maximum cost effectiveness. and 
detailed procedures on how to implement specific administrative requirements. This chapter describes the procedures 
for identifying illicit discharges and implementing illicit discharge programs. Specifically. it discusses the components 
of an effective illicit discharge detection program. EPA’s method for identifying illicit discharges, and examples of 
illicit discharge programs that have been or will be implemented in different municipalities. 

Current interest in illicit connections IO storm drainage systems is an outgrowth of investigations into the larger 
problem of determining the role of urban storm water runoff as a contributor to receiving water quality problems. 
Water discharge from storm water drainage systems includes waters from many non-storm water sources. A 1987 
study in Sacramento, California, found that almost half the water discharged from the storm water drainage system 
was not directly attributable to runoff. Illicit entries to the storm drainage system are likely sources of this discharge 
and can account for a significant amount of the pollutants discharged from storm drainage systems. 

Common sources of non-storm water entries include sanitary wastewater, automobile maintenance and operation waste 
products, laundry wastewater, household toxic substances, accident and spill waste streams, runoff from excess 
irrigation, and industrial sources of cooling waters, rinse water, and other process wastewater. Although these sources 
can enter the storm drainage system various ways, they generally result from either direct connections (e.g., wastewater 
piping either mistakenly or deliberately connected to the storm drains) or indirect connections (e.g., infiltration into 
the storm drain system or spills collected by drain inlets). Sources can be further divided into those discharging 
continuously and those discharging intermittently. Table 4-1, presented in Investigation of Illicit Pollutant Entries 
Into Storm Drainage Systems (EPA 1993). gives a simple overview of typical pollutant sources and their most likely 
characteristics. The table lists the potential sources for illicit pollutant entries into the storm sewer system from 
residential, commercial, and industrial areas. 
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Chapter Four Illicit Discharges 

TABLE 4-1. POTENTIAL ILLICIT ENTRIES INTO 
STORM DRAINAGE SYSTEMS 

Storm Drain Entry Flow Characteristics Contamination Category 
pathogenic/ 

Potential Source Direct Indirect Continuous Intermittent Toxic Nuisance Clear 
Residential Areas 

Sanitary wastewater X X X X X X 

Septic tank effluent X X X X X 

Household chemicals X X X X 

Laundry wastewater X X X 

Excess landscaping watering X X X X X 

Leaking potable water pipes X X X 

Commercial Areas 

Gasoline filling station X X X X 

Vehicle maintenance/repair X X X X 
laundry wastewater X X X X X 

Construction site X X X X 

Sanitary wastewater X X X X 

Industrial Areas 
leaking tanks and pipes X X X X X 

Miscellaneous process waters X X X X X X X 

Note: X: most likely condition 
x: may occur 
blank: got very likely 

REQUIRED COMPONENTS OF AN ILLICIT DISCHARGE DETECTION AND REMOVAL PROGRAM 

The regulations under 40 CFR 122.27 require that the Storm Water Management Programs include “a description of 
a program to detect and remove illicit discharge into the storm sewer.” The regulations further require the 
following components be Included in the program: 

• Prohibition of illicit discharges 

• Field screening of outfalls within the drainage area 

• Investigation of potential illicit discharges 
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. Sp111 response and preventton 

. Public awareness and reponmg program 

. Control of intillratron of seepage from samtan sewers to mutucrpal separate storm sewer systems (MS4s). 

Prohibition of Illicit Discharees 

Applrcants must develop and rmplement an cffectrve program to prohibrt rllicrt discharges from entering MS4s. This 
IS accomplrshed through the rmplcmenrarron oi Inspectron procedures, local ordinances. and other legal authorities. 
In addrtton to adoptrng prohrbltron procedures. a schedule of the rmplemenlatron process should be developed, and 
sufficrent staff and resources should be ,rllocared. The prohlbmon of rllicn drscharges should be linked lo legal 
wthonty to ensure proper enforcement. 

Field Screening 

-\pphcmts must propose procedures ror ;I iontrnued outfall field screemng program They can use the procedures from 
therr Pan I :tpphcatlons or use altematr\e methods. The field screemng procedures m the Part 2 application should 
rdentrf) target areas to be esamrned for contmued field screening and the reasons for selectmg these areas. Also, any 
addmonal maJor outfalls recently rdentrfied should be mcluded m the Part 2 field screemng process. Of particular 
concern are areas of older development. areas ~7th automobtle-related mdustnes. and areas with hrgh concentrations 
of industnal facrlities. among others 

This section should provrde a detarled summary of the departmental responstblllt? for field actrvmes. frequency of 
rnspectrons. rnspectron procedures. Inspectron equrpment. and documentation procedures for field aclwnies. 

Invexiratioo of Potential Illicit Discharges 

Applicants should propose cntena to tdentrfv the parts ofthe MS4.that need investigauon. Procedures for investigating 
likely locat.rons for tllicrt dtscharge connectrot& mclude an MS4 inspectron. use of remote control cameras, onsrle 
facility mspections and dye-restmg. and additional momtonng to pinpoint pollutant sources. To adequately address 
these procedures. a checklist should be developed to ensure a comprehenswe evaluauon of the problem. The checklist 
should emphasize the use of the easiest. least expensive, and most effecuve methods for detecting illicit discharges. 
EPA suggests that a map be developed to supplement the investigation by identifying the illicit discharge locations. 

Spill Response and Prevention 

The purpose of spill response programs IS to reduce the nsk of spills to the public. These programs usually require 
coordinauon among fire. police. health. and public works departments The mumcipal departments responsible for 
rmplementmg the program should be tdentrtied and should address topics such as employee training, reporting 
procedures. spill containment. storage and disposal activities, documentation. and followup procedures. For each of 
these elements. parucuiar attentlon should be grven to good housekeeping and materials management practices. 
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Procedures can be implemented through modlfkation of rhe land use planmng process and ordinance enforcement or 
through coordinauon tixh existing spill prevention or spill containment programs. 

Public Awareness and Reporting Program 

,4ppllcants should promote. pubklze. and facllltate public reporting of illicit discharges or water quality impacts 
associated with discharges from MS-is The public awareness program should stress that the public is the benefkiary 
of rhls program. T!p~cal public alvareness and reportmg programs may mclude developing a hotline number, 
educating school students. using Inserts In utlhty bills. and media announcements. Effecuvety Implementing these 
programs should lead to a reduction In the residential discharges noted in Table 1-l. 

Proper Management of Used Oil and Toxic Materials 

This program component should faclhtate the proper disposal of used 011 and toslc matenais from households. 
Industrial. and commerclal users by estabhshlng municipal collectlon sites or Identlfvmg pnvate collection sites. This 
program should also Include any outreach programs for handlers of used 011. as well as the general public. 

Control of Infiltration of Seepa~ 

This program component should descnbe procedures that would control infiltration of seepage from sanitary sewers 
IO MSJs. Some controls to consider for hmitmg seepage include Inspection programs, preventive mamtenance surveys, 
and ongomg mfWatlon and ~nftow programs for locating seepage sites. Seepage from malfunctioning septic systems 
should also be controlled. 

EPA’S SUGGESTED METHOD FOR DETECTING ILLICIT CONNECTIONS 

EPA’s suggested method for detecung llliclt discharge connections. developed by the Office of Research and 
Development. is described In lnvesrlgarron of lnapproprrare Pollutant EntrIes rn~o Storm Drarnage svstems (user’s 
guide EPA 1993), lvhxh is axulable from the Center for Environmental Research Information. (513) 569-7562. This 
method focuses on data collecuon and quantitative analysis to implement a proper illicit discharge co~eCtionprogram. 

The user’s guide may be used as part of a comprehensive storm water management program that addresses aU sources 
of storm water pollution Correcting only the most obvious pollutant entries is unlikely to siguificantly improve the 
quality of storm water discharges or receiving waters. 

A municipality planning lo investigate ticit entries to its storm drainage system needs to base this on local conditions. 
This user’s guide describes the issues and provides examples to facilitate the design of a local investigation. 

Al1 the apphcable procedures described in the user’s guide may be used to successfully identify pollutant sources. For 
example. attempting to reduce a8sts by only examining a certain class of outfalis or using illicit testing procedures will 
s~gmficantly reduce the utility of the testing program and result in inaccurate data. Cursory data analyses are also 
likely to result in inaccurate conclusions. 
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The methodology (appropnately modified) can also be applied lo other types of sewerage systems. such as combined 
and separate samtan’ sewerage. 10 locate llliclr entries (e.g.. untreated or toxic industrial wastewaterlwastes and 
ItiltrarlorVlnflow) Into sanitq systems 

Fl_rure 4- 1 presents a flow Chart I‘or ~hc methodology for detecting ~illcit discharge connectlons. 
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FIGURE 4-l. SIMPLIFIED FLOW CHART SEOWNG THE DETAILED METHODOLOGY 
CONTAINED N THE USER’S GUIDE 
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The lnltlal phase of the investlgauve protocol Includes trutlal mappmg and suneys. These actlvlties require 
mmlmal effort and result In ilttle chance of mlssmg a senousiy contaminated outfall. More detruied watershed 
suneys are then performed to locate and correct the sources of the contamlnatlon m the identified problem areas. 
.After corrective acuon has been taken. repeated outfall field surveys are required to ensure that the outfalls remain 
uncontaminated. Recel~lng water monltonng should also be conducted to analyze waler quality improvements, Lf 
expected improvements are not noted. then ;kddltlonai contammant sources are likely present. and additional outfall 
<md brarershed surveys are needed 

The user’s guide is deslgned to provide Inl‘ormatlon and gwdance to agencies pianrung or Impiementmg an 
m\xzsugatlon of lli~c~t entnes to a storm eater or wastewater dralnage estem This is achieved by: 

. Provldmg a methodolog to Identlf\ and descnbe potcntlai sources of non-storm waler pollutant entries 
into the storm dralna_rc ~7 stem 

. Descnblng an lnvesrlgatl\~e procedure that ~111 alio\v a usef first to determine whether slgmkant 
non-storm water entnes xc present In a storm dram and then to Iden@ the potentlai we of 
Industrial. resldentlal. or commercial sources responsible. as an ald to dctermmmg the ulumate 
locatIon of the source 

Procedure 

The user’s guide describes the foliowmg In\.estlgauon steps: 

. Dramage area mappmg 

. Tracer ldenttficatlon 

. Field survey and data collectlon 

. Analyses of data collected 

. CategonzaUon of outfalls 

. Investlgailon and remedlatlon 

. Pollution pre\‘entlon program 

MaoDing 

The mapping exercise is carried out as both a desktop operation by using exlsting information and with field visits 
to collect further data and to confirm existing information. The maps should provihe complete descnptions of the 
drainage areas. including outfall locations. watershed boundaries for each outfall, critical land use areas (mostly 
commercial and industrial areas). permitted discharges to the storm drainage system. city limits. major streets, and 
streams. The user’s mde discusses cntical land use areas and lists major mdusmes and thei:/potential to be 
non-storm water enuy sources. 

The dramage areas are ranked m the order of their potential to cause problems. This allows pnonties lo be set for 
field mvestigation of the outfails. Note that all outfalls will mentually require mvestlgatlons. and the mapping 
stage is important because the enure lnvewgation is based on IL 
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GIS are computer-based tools that can be used to store. display. and analyze geographical information; GIS can be 
used by mumctpalities Lvhen mappmg their storm sewer systems for the purpose of documenting illicit discharge 
connectlons. The GIS also sen’e as a data base to store mformatlon about the illicit discharge connections. such as 
field screemng and enforcement XII\ I~ICS. If GIS are not bemg used or are not a\-ailable to a municipality. then 
lorung maps. marked !vlth Important features (e.g.. ldenuficauon of potenttat discharge points) can also be used to 
target potenual discharges for ldentlficatlon and further action. as necessary. 

Tracer ldentificatioo 

To detect and Identlh non-storm !tater entries. dp-weather outfall discharges are analyzed for selected tracers 
(e g . ;Immoma. surfactant ). which xc found In the potential contamlnatlng sources. Ideally, the selected tracers 
should be uruque for each porenllal non-storm Irater contamlnatlng source and should eshlblt the followmg 
properlles. 

. Slgmficanl difference In concentrallons between posslbie pollutant sources 

. Small \xlatrons In conccntrntlons wIthIn each Ilkeiy pollutant source catego? 

. .A consen atl\‘e beha\ 1or (I c . no slgruficant concenlratlon change due to physIcal. chemical, or 
biologlcai processes) 

. Ease of measurement \~lth adequate detection hrtuts. good sensitivity. and repeatabliifi 

The user’s guide suggests tracers for common pollutant sources (e.g.. sarutary uastewater. septic tank effluent, 
laund? wastewater. and vehxie washwater. as well as potable water and “natural waters”). A non-storm water 
entry Invesugauon may need lo select addlllonai tracers specific to potential pollutant sources. especially 
Industries. In the study area (e g.. maJor ions. specific heat? metals) For each selected tracer. the concentration 
means and standard dm.latlons in ail the potenllai source flo\vs In the dramage area are needed (use of data from 
other drainage area lm’esugauons IS not recommended). 

Local data collected on tracers wil be essential to tdentifii the contammation sources m the outfall dxharge. It is 
Important that the tracer data be accurate. Guidance JS provided in the user’s gmde on representative Sampling and 
on the number of samples requtred for valid data. 

Field Sutiev and Data Collection 

Field investigations are used lo locate and record all ourfalls, including outfalls not previously identified from the 
mappmg exercise. IXuing field investigatrons, outfalls are physically inspected and samples are taken of any 
dry-weather flow for analyses. The field survey should. at a minimum, include: 

. Accurately locaung outfalls and assigning ID numbers 

. Photographing outfalls 

. Esumaung outfall discharge flow rate (or identlfvlng hkeiy lnternuttent discharge) 
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. Phyncally mspectmg and recording outfall charactenstics. Including discharge odor. color. turbidity, 
floatable matter (e.g.. sollds. 011 sheen). temperature. deposits. stams. vegetation affected by pollutants, 
and damage to outfall structure 

. Collecting dry-weather discharge samples for tiacer analyses of speck conductivity (can be field 
measured \vlth temperature). fluondes, hardness. ammoma, potassmm. surfactants. fluorescence, and 
pH. as well as orher samples. depending on lndustnal actlntres. 

Intermntent flows ~111 be more difficult IO confirm and sample. .4ddluonal field \x~ts. use of automatic samplers, 
and flow dammlng techmqucs may proke successful for obtammg samples of mtermlttent flows. 

Anal\ses of Data Collected 

Simple testing procedures are suggested for ;malpzlng the tracer parameters. Except for temperature and speci!ic 
conductlvlv measurements. ihe analvscs should be camed out In a laboratory; and not m the field to ensure 
<onslstent results. The laboratory need 1101 be sophlstlcated. It can be a room or a traller set up on a temporary 
basis 

The recommended anal>Tlcal procedures for each tracer parameter are bused on the followmg cntena. 

‘_ . -10 letecrlon I~mlts 
rences 

.L ,9on 
l Low &dst. good yulpment durability 
l Reasonable operator traming requirements. 

The user’s guide also Includes guidance on appropnate levels of anal>-tlcal detection and precision (repeatability) 
needed to ackme acceptable results. 

~tefw-izatioo of Outfalls 

Three levels of outfall discharges are defined: (I) pathogemc or toxic substance pollution. (2) pollution that is a 
musance or threatens aquatlc hfe. and (3) unpolluted. 

Pathogenic and toxic pollutants can cause illness upon water contact or consumption. They can cause signiscant 
water treatment problems for downsmzam consumers, especially if the pollutants are soluble metal and organic 
toxicants. These pollutants may origtnate from sanitary, commercial. or industrial wastewater non-storm water 
enmes; household toxicant disposal; automobile engine degreasing; and excessive use. of fertilizers and pHkides. 

Nuisance and aquatic-hfe-threatemng pollutants Include laundry wastewaters, lawn imgauon runoff, vehicle 
washwaters, construction site dewatenng, and washing of concrete ready-mix trucks. These pollutants can cause 
excessive algal growth. tastes. and odors In downstream water supphes. offensive coarse solids and floatable% and 
noticeably colored. turbid or odorous waters. 
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Clean water discharged through storm rvater outfalls can ongmate from natural spnngs feedmg urban creeks that 
have been converted to storm drains. lnfiltraung ground water. Infiltrating domestic water from watering leaks, etc. 

Outfalls can be classrfied by companng the collected dry-weather outfall discharge data with potenual sources flow 
data. .At the very least. outfalls with major pollutant sources should be identified for mimedrate remediauon. 

lnvestieation and Remediation 

Drainage area In\‘est1gat1ons IO locate the source(s) of non-storm \+ater entries can take a number of forms: 

. Indepth iratershcd c\,aluation (c g.. evaluate whether sources are likely to be an lndn.ldual industry or 
.m arca\\Ide problem. such ;IS general failure of samta? waste!\ater sewers) 

l Drainage 9 s~crn upstream sun’eys (e g.. tracer analyses. \xual Inspections. smoke and dye tests. and 
TV sun’e!‘s IO [rxc rhc lndl\,ldual sources of the pollutant) 

. lndustnal and commercial SIIC studies (e.g.. Identlh, nlatenals:chem~cals used and/or produced and 
\\hcther rhe SIICS dlschargc 10 ,I storm dralnage system) 

Poilution Preventi Proeram 

The goal of elirmnaung all non-storm water entnes ~111 probably not be achieved completely; howe\,er. any action 
that prevents Future entnes should be promoted. T!plcal acuons include educaung the public (mdustnal. 
commercial. residenual. and go\~emmental) and developing zonmg and ordmances 

Discussion 

In addltlon to these steps. the user’s guide provides background mformatlon In the form of discusslons. tables. and 
checklists to assist the user In ldenufvlng contaminated outfall discharges and potenual sources and in using the 
tracer data to esumate the proporuon of each contammaung source flow m the outfall flow. 

SUMMARY 

This chapter discussed the components of an effective illicit discharge detection program. The presence of illicit 
discharge co~ections wHhin a storm sewer system can adversely affect water quality. By implementing an 
effective illicit discharge detecuon program. a municipality can ident@ the source(s) of illicit discharges and take 
the action neuxsary to elimmate the discharges. Before the development of an adequate illicit discharge detection 
program. howmer. mumclpalities must identify the available fiscal resources. assess the public’s knowledge of 
water quality issues. and develop an SWMP that ~11 successfully complement the lllicn discharge program. This 
chapter presented the components of an effective program, EPA’s method of detectmg illicit discharges. and 
detarled e.xamples of programs from various mumcipalities. The components of an effective program include a 
mechamsm for prohibiting illicit discharges. field screening, investigatron of potenual illicit discharges. spill 
c=-p~se and prevenuon procedures. public awareness and reportmg program. used olUto?ric matenah 
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management and disposal procedures. and methods to control rnliltrauon from sannaq sewers to storm sewers. 
Withm these components. the use of GIS for mapping rllictt drscharge connecuons and for mamtammg a data base 
of tnfomrauon on tllicrt discharges throughout the muructpahty IS essential. EPA’s method for detecting illicit 
discharge connections is discussed wlthm the user’s guide. This method relies on the quanutatlve analysis of dry 
weather flows to identifv the pollutants wtthm tlltctt dtscharges This tnformation IS then used to locate the 
porenual source(s) of the drscharges 

Cr\SE STUDIES 

The followtng case studies provide rnfomtatlon on the various ways tlltctt discharge programs can be developed 
;md tmplemented These mumctpalttrcs have incorporated the components of an effective program in ways that are 
IIIOSI effectwe to their speck needs 
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FORT WORTH, TEXAS 

In 1985. the Fort Worth Pubhc Health Department (Health Department) developed and implemented a unique 
program for detectmg tllictt drscharge connecttons to ns MS4s. The program. known as the Drainage Water 
Pollutron Control Program. focuses on empowenng people to take actron agamst illicit drschargers and places less 
cmphasrs on excessive data collectron .As a result. Fort Worth’s program IS cost efficient and ensures corrective 
;omplrance. The four components of Fort Worth’s program are. 

. Problem detectron 

. Source tnv’estrgatron 

. Correctron of problems 

. Preventron of problems 

Problem Detection 

The Health Department tdentrficd rhrce means of detectrng surface ivater contamtnauon ( I) a dramage water 
qual~t! ,lssessment Jnd ntonrtonrtg program. (2) a brotostcrtv testrng method. ,rnd (3) a program for determming 
i he concentratrons of sts metals In drarnage sedrments 

Assessment and Monitoring 

The dratnage water qualitv assessment and monitonng program examines the types of discharges entering a 
recervtng water body (Trinny River). To properly assess the affect these discharges have on the water body, the 
Health Department thinks I( is essenual to monitor the discharges over an extended period of time. The 
monrtonng techmque used. however. IS not one of quantttatrve analvsrs but relies mostly on vrsual observation of 
the outfalls or drarnage \bavs From its obsenatrons. the Health Department concluded that the presence or 
absence of persrstent features (e g . ~egetatron. animal life) at an outfall are directly related to water quality. Even 
though persistent features are a direct mdicatron of water quality, one has to know which features are associated 
\+lth good water quahtv and v’rce t’ersa. One mdication of a healthy waterway IS the presence of a variety of plant 
and ammal life; unhealthy watenvays have little or no plant and animal life. 

The assessment and monitonng phase of this program is based on detecting subtle changes in the waterways from 
frequent observations and bv the use of modified versions of conventional chemical tests. The Health Department’s 
methodology does not readily utilize consulting firms or laboratories to determine if a problem exists; however, if 
exact determinations are required. then the senices of the aforementioned are solicited. 

The Health Department chose 21 dramage outfalls and one corz~ol site for monthly water quality monitoring to 
assess the presence or absence of the undesirable features in the outfails. Undesirable features include filamentous 
sewage bacteria. mosquito larvae. fish kills. water color, water odor, water clarity, water pH, oil sheen, floatable 
solids. and positive water tests to Nessler reagent. The information gathered from the monthly monitoring is 
recorded on data sheets. The data are compiled from all of the sites and displayed on a table with a 45month 
profile. The occurrence and persistence of undesirable features indicate the impact that outfall drainage has on the 
Tnrue River and the effectrveness of correctton and prevention measures within the program. 
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Biotoricity Testing 

The 24 dramage outfalls are then subJected to blotoxtcity testing. The purpose of the testmg IS to determine the 
presence of toxms m the watenvay. the hazard level created by the to.xms. and the source of the toxins. The object 
of the test IS not to define the propertIes of toslc substances. Instead of a laboratoe biotoxlclty test. the Health 
Department conducts In-situ toslclv tests Native aquaUc species are used to assess the envlronmental affects of 
the toxins on the watenva\ ’ ‘-*tat The use of native species IS key because they are accustomed to the 
snvlronmental charactensti ‘le ecologIcal region. To test these species. the Health Department used 
homemade minnow buckc: L re lloatlng. ventilated. transparent combiners used to hold test organisms. 
The test IS also used to exam c - water contaminauon. 

Metal Testing 

In :iddll. 1 to blotoslclv. the ‘4 wnlpllng sltcs are analyzed for 6 metals Water and sediment samples are 
coil:c-L- I ,r the follo\vlng metals cudmlum. chromium. copper. lead. mckel. and zinc. To establish a basis for 
camp.:, &son. three nonpolluted background sampling sites were chosen to reflect the natural occurrence of these six 
:vetals ulthm the waten+a\ The samples are analyzed according to the protocol is?thm Standard Methods for the 
L.\an:1!!..:lon of Water and Ii’asteLvater 

Source Invcsti!*~:ion 

Xfter the derectlon 01 a dralnage source ot polluuon. an m\‘estlgatlon follo\vs to determme whether the source of 
the problem IS known or unknown. If the source IS known. then the responsible party IS connected, and action is 
tien to stop the discharge as soon as possible. The notification IS done by a polluuon control officer or other 
‘r3s1gnated OEIiCldl ’ *IGnonn sources are traced back from the detectton point to the source. The Health 
- - lartment has a speauly trained Storm Tunnel lnvestigauon Team to trace 11lic1t discharges through the sewer 
c! I ;m to the source. The Health Department uses the followmg tools for source investtgauon: Storm Tunnel 
Investigation Team; a safe? equipment Step Van; biotoxicity testing devices. fluorescent dyes and smoke 
generators for obscure tunnels and leaks. lvater e\,aluaUon equipment: Federal. State. and local regulations; and 
drainage maps. 

411 investigative acti\iUes are documented ~7th photographs, reports. and samples. Required sampling is done 
-ording to Standard Methods and IS handled through the chain of custody procedures specified by the legal 

.! <.. .,orit)l. Other lmponant InformaUon recorded during the investigation include time and date of the violation 
and mvesugauon. location of the <lolatlon, location of the responsible party, name and telephone number of the 
responsible party and wttnesses. descnpUon and results of any tests conducted during the mvesugauon, and the 
name(s) df the invesugatorlcb All of rlus information is recorded on a Discharge Report Form. 

The Ha!th 1:;; . . dent’s approach is to ~/orrect the problem at the source, instead of the typical “end-of-the-pipe” 
treatment. Comcting problems at the source is essential because the drainage way below the outfall improves and 
the responsibility is placed on the pollution generator and not the municipality. Fort Worth nottfies the responsible 
party, explains the violation(s) and the need to make corrections, issues umedated notices on when to make 
corrections. and checks the \.lolator’s progress. If the pollution generator refuses to make corrections, then legal 
enforcement agencies (e.g., EPA) are notified. 
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Prevention of Problems 

In addltlon. the Health Department uses a strategy of “concentnc containment.” Concentnc confinement includes 
the recogmtlon. containment. and rcsoiutlon of exlstmg llliclt discharge connectlons to prevent their spread to 
other areas of the city. To achle1.e thrs. the Health Department conducts weekly “roving patrols” of various city 
sectors and cntlques the de\.elopment progr:lms of new lndustnes and businesses. Public education programs (e.g., 
\.ldeotapes. workshops) are also ;1\,alIablc IO commuruty groups. schools. and other regulatory organizauons. 

To recw e more lnformatlon ,lbout Fork ivorth’s program. contact Gene bttan at (8 17) X7 l-5463 
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CHARLOTTE, NORTH CAROLLNA 

In Charlotte. North Carolina. controlhng 11hc1t discharges IS an Important Issue. In conjunction 1~1th Mecklenburg 
Coune. Charlotte IS In the process oi developmg an estenslve program for detecting and removing sources of illicit 
discharges. A discussion of the components of Charlotte’s llliclt discharge connections program follows. 

Ordinances 

Presently. Charlotte does not ha\,e an ordinance prohibiting 1111c1t discharges into storm sewers or surface waters. 
Ho\re\,er. the cltv IS proposing an ordlnancc that ~111 prohlblt plumbed-in connectlon. lntermlttent discharges, and 
the dumping of trash and wastes ( har;lrdous and nonhazardous) into surface walers Other aspects of the 
ordinance ~111 define non-storm water discharges and address the enforcement process. penalties for vtolation. and 
due process for appeals of vlolatlons. The development effort ~111 be coordinated wth !vlecklenburg County’s 
ordinance and ~111 occur dunng the first !ear of the permit The cost IS estimated to be about 411.31)0 

Field Screen 

Charlotte’s proposed field screening program ~111 result in a one-time t~sual field screen of every outfall in the city. 
The program ~111 -r ;&Lally address lmprovmg the efflaencl\ of field screenmg methodology: a one-time visual 
screen of all OUU~IIS; field screening of problem area outfalls; contmuauon. support. and expansion of 
Mecklenburg County’s Stream Walk program; and maintenance of a GIS storm water data base 

Field Screening Methodolou 

To Improve the efficiency of the field screening methodology, Charlotte takes a two-phased approach. Phase one 
1~111 ublize the observation protocol used In the Part 1 applicauon process. Observauons w1l1 be made for the 
presence of dry weather flow. color. turbldlty, and 011 sheen. Phase two ~111 Ident.@ sources of the illicit 
‘,.‘-harges and ensure compliance with the dliclt discharge ordmance. The cost of this program IS 610.000. 

One-Time Visual Field Screen 

Charlotte is in the process of developing a storm water utility, which includes a preventive maintenance program 
for the SI@;“~ vn infrastructure. The storm drainage system is currently being inventoried. As part of 
this ih ‘zI”, ;as initiated a Z-year, one-time visual field screen for dry weather flow of all outfalls. The 
cost of the FLCditi.i; ti S8.000 per year. 

Problem Area Outfalls 

As part of field screening the problem areas, Charlotte and Mecklenburg County investigated known water quality 
problems throughout the mumclpality. The city was broken down into polygons. which represented 
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nelghborhocds. land uses. and stream segments. These polygons H’ere then pnontized on the types and 
magnitudes of the problems To address the problems identified In the mvestigation. the city ~111 be divided into 
Lanes and each zone ~111 be assigned a Lone team. Thus ~111 be implemented in the second year of the permit and 
costs s 130.000. 

Mecklenburg County Stream Walk Program 

The Mecklenburg Count\ Department oi Em.lronmental Protectlon (MCDEPJ sponsors a Stream Walk program. 
The panxlpants rn the program are volunteers from the coune, Charlotte. and other surrounding counttes. The 
\.olunteers are split unto teams and assigned a resource person from the .\fCDEP staff They walk streams that are 
ATected by point and nonpolnt source pollution and are responsible for m\,estlgating and determming the pollutant 
source(s) The weaknesses of the program. to be addressed b!, Charlotte and MCDEP, are a\,allable personnel, 
\,olunteer motlvauon. \.olunteer training. and public education. The program ~~11 cost approslmatell; S36.000. 

GIS Data Base .Vaintenance Program 

4 GIS d;lta base n11l tx used lo rrack ~11 field screening actl\‘lrles. The results of Inltial and follo\v-up field 
screcmng will bc entered unto rhc data base and used to Identlfx the problem are%. The program IS currently in use 
,md the estimated cost IS high. 

Follow-ULI luvestieation 

The program tnes to Identify and remove all sources of llllclt discharges by enhancing MCDEP’s current program. 
The only two possible Improvements to the program are to add more staff and to computenze it. Charlotte will be: 

. Developing follow-up program procedures 

. Developing and implementing a training program 

. Implemenung the follow-up procedures 

. Mammrung a GIS data base 

Follow-up Procedures Development 

The follow-up procedures will respond to the problems identified by the visual field screenings, MCP/EP’s Stream 
Walk. MCDEP’s monitoring programs. problem area investigations, and citizen complaints. The areas to be 
addressed will be priontized based on the urgency and magnitude of the problem. Teams will be assigned to the 
problem areas and are responsible for the detenmnatlon and elimination of pollutant sources. To accomplish this 
task. the teams have to reView e.xisting data on the area. perform field reconnaissance. locate and identify problem 
sources. perform source ldenuficauon methods (e.g., i-tdeo, smoke, and dye tesung), distribute violation notices, 
perform other enforcement actIons. and notify higher authorities when appropriate. The program will be 
Jmpkmenkd dunng the first year and will cost $22.200. 
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Training Program 

The training program for the follow -up In\ estlgatlons team ~111 be developed with the trammg programs for 
lndustnal and related facllmes Charlotte will also coordinate the development of this tramtng with supexvisors of 
\lCDEP’s Stream Walk and Charlotte %lecklenburg Utlllty Department (CMUDI The tramtng w-111 address the 
reconmssance follow-up methods (e g . obsematlon techmques. chemical screerung), detailed follow-up methods 
(e g.. closed cmzult telmlslon. dye and smoke tesung). and enforcement methods. Trammg should begin in the 
mtddle of the first year and IS estimated to cost 623.100 over the j-year period. 

Follow-up Procedures Implementation 

Dunng field lnvesttgatlons. the follow -up tams wlil ldentlf! sources of IIIICII discharge connecttons using the 
pnontlwtlon -stem and the follo\r-up procedures This \+III begln In the second half of the first year and will cost 
~50.~~00 annualI\ 

CIS Data Base Maintenance 

,411 of the mformatlon. lncludlng Information on vlolatlons. received during the follow-up mvesttgattons will be 
entered mto a GlS data base This data base will be used to track repeat offenders and to produce annual reports to 
be presented to the State. The data base \\III cost approslmately 614.000 per year. 

Soill Response Proeram 

The oblectlve of the spill response program IS to prevent and respond to spills The exlsung program is well 
dex,eloped: therefore. Charlotte \r~ll onI\ enhance the public education and awareness aspect of the program. In 
Charlotte. the Fire Department IS responsible for the spill response program and mamtams a Hazardous Materials 
(HAZMAT) team. The city w111 review the types of spills and their causes m order to numrmze the nsk to storm 
cstems and surface waters The public educauon and awareness component will educate people on the illicit 
discharge co~ecuons ordinance and encourage public reporung of spills. This program, whtch has an estimated 
cost of S30.000. ~111 begm Immediately. 

Public ReDonine Proeram 

The ObJecttve of this program IS to Increase and improve public reporttng of spills and improper disposal. The 
program will focus on public educatton and information to inform the public of the importance of repoting spills 
and illici: discharges. This program ~111 be coordinated with other publictiucation programs and will include 
information on: 

. Charlottt’s overall storm seater management program 

. The importance of the Illictt dtscharge co~ecuons component 
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. Charlotte’s 11l1clt discharge connections ordinance 

. Proper disposal and rcccling programs 

. The purpose of stenclllng catch basins 

In addition. the program \\111 

. Publlclze Charlotte’s stoma \!ater hotline 

. Encourage the public IO readI]: report signs of 111x11 discharges 

. Urge the public IO partlclpare In MCDEP’s Stream Walk 

Information xvlll be dlssemlnated through public speaking, dlstnbutlon of \\ntten matenals at civic functions. 
purtlclpatlon of neighborhood groups and assoc1attons. and local media announcements. Thus program will begin 
Immedlatelv \\lth an estimated COSI of more than $70.000 

Used Oil/Household Hazardous Waste Program 

The oblecuve of this program is to properly dispose of and manage used 011 and household hazardous waste. 
Charlotte UIII address this problem with public education and changes to eslsting programs. The program will 
Include used 011 reccllng, permanent household hazardous waste program. and a review of the current small 
quantity generators 

Used Oil Recycling Program 

The used 011 program IS currem& based on extensive public education. The components to revtse/expand this 
program Include: 

. Ralew oi the public and pnvate facilities that accept used 011 and a determmation of additional facility 
locations 

. Ralew of the eslstmg Mecklenburg County program to determine the feasibility of e.spand.ing the 
program to Include recycling other automotive parts 

. Review of the posstbility of providing curb-side pick-up of nonhazardous materials 

. Inventory of used oil recycling facilities and implementation of a regular inspection program to 
prevent storm water pollutton. 

Household Eazardous Waste Program 
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The used 011 public education program \%lll provide tnforrnatton to the public and private sectors and wII be 
coordinated \~tth the household hazardous H’aste program It mll include education on: 

. Illicit discharge connections ordinance 

. Negattve Impacts of dumping used 011 Into storm sewers 

. Stenctling of catch basms 

. Xllsconceptton that dumping In sanitary sewer IS an alternative to the storm sewer 

. Education of operators of rencling facilities the proper handling procedures of materials 

. Economic Incentives for prn’ate comparues to encourage pamclpatlon in used 011 program 

The development of thrs program ~111 begin lmmedlately but IVIII not be implemented unttl the third year. The 
sstlmated cost IS 630.000 per year 

Charlotte. In conJunctIon \rlth Mecklenburg County. wtll develop a permanent household haardous waste turn-m 
program The proposed methods of disposing of the lvastes ~111 include 

. Modular Structures (Bare Bones). This IS a conunuous senxe program m which the public would 
bnng their household hazardous wastes to a permanent site for temporary storage to be removed later 
by a licensed contractor. There is a mmimum allocation for storage space. 

. Wxiular Structures: Thts IS the same program as above but II allows for more storage space. 

. Fised Structure A continuous seMce program that will operate slmllarly to the modular structure 
escept that II would be In a fixed place and allow for maSlmum storage. 

. Independent Fixed Structure: This IS the same as the fixed structure but would be located ‘at a site 
dfierent than the fixed locauon. 

. Mobile Unit: This IS a continuous setvice program in which the public would bnng their household 
hazardous waste to a mobile urut that would move from one place to another. 

Mecklenburg County currently has an educational program which utilizes videos and brochures. This program 
wtll be expanded by the use of uulity bill inserts and media announcements. The planning of the household 
hazardous waste program IS In progress and will be implemented in the second year. The costs for the city and 
county are estimated to be high. 

Review of Small Quantity Generators 

The purpose of the small quanuty generators ralew is to determine what IS required of the paructpants and how 
they Impact storm water runoff. The data base of small quantity generators will be reviewed with HAZMAT and 
MCDEP to decide Lf any spill-related problems or contaminated site runoff have occurred in the past. As a result 
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of this revtew. these facilities may Included In Charlotte’s inspection program for industrial facilities. The review 
program wll begin immediately i~lth an estimated cost of 615.000. 

Infiltration and Seepaee Program 

Sanitary Sewer Program 

The object of this program IS to reduce and ellmlnate sanitap sewer seepage into the storm sewer system. This 
program should also increase clrl./county coordlnauon In dealing with problems related to infiltration and seepage 
from sanrtary sewers and septic qstcms to storm servers and surface waters. Charlotte currently has city codes in 
place that require new and replacement samtan and onslte waste disposal qstems to be bmlt to lessen or eliminate 
leakage and tnfiltratlon of floodlbaters Into the system and discharge from the n’stem mlo floodwaters. There is 
also a code that allows the CIQ to lis InoperatIve samtap sewer lines on pnvate property and requires payment 
from the propeny olvner 

MCDEP resoonds to samtan. tlow Issues on a complamt basis C.MLJD has a cross connection program for the 
samtary se\b:er that requires penodlc lnspecrlon for leakage and overflows. The Mecklenburg County Health 
Department Issues septic tank permtts for the Inspection of nen and falled septic qstems wlthm Charlotte. The 
Health Department also requires remedlatlon of falled septic systems. which are usually reported b> cltlzen 
complamt. an hlCDEP stream walker. or government Inspector 

CMUD is currently developing a dynamic samta? system model. along bblth a momtonng program for sanitary 
system flaws and ranfall. Charlotte’s role In the development of this program Includes: 

. Coordmatmg the preparation of ordmances to enforce the programs 

. Ascertalmng u hether storm \tater detention facllltles should contmue to be built over samtav sewer 
lines 

. Ensunng that IIIKI~ dlsconnecuons from the storm sewer wII not Increase connectlons to sar~tary 
sewer 

. Implementing a source control program that will limit the dumping of materials into the sanitary 
sewer that are not treatable 

. Developing public educauon and awareness programs. 

The review and coordination of the mtiltration and cross connection program with CMUD will begin immediately 
with an estimated cost of S 15.000. 

Septic Tank Program 

Charlotte. m conymctlon 1~1th the Mecklenburg County Health Department. will rmlew and revise the current 
sepuc tank program. The weaknesses they will address include: 
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. Notlficatlon/lnspectlon procedure 

. Lack of contractor supemlslon 

. Abandoned septtc tanks not rcqulred to be sealed 

. Allowable constructIon ol septic tanks In sensluve areas 

The sepuc tank program UIII also Include a pubhc education component and a data base of septic tank failures. 
The review and rmlslons W-III begin Immediately with an esumated cost of S 15.000. 
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SEATTLE, WASHINGTON 

The CIQ of Seattle realizes the negatlke Impacts of illictt discharges and currently operates a program that detects 
and elimmates such discharges. Public education and awareness IS an important component of this program, but 
emphasis IS also placed on enforcement 

Ordinances 

Seattle’s key ordinance to prcx’ent I~IICII discharges IS the Storm Water. Gradmg and Drainage Code. Other 
ordinances. \%~th polluuon prcventlon components. include the Side Server Ordinance. the Street Use Ordinance. 
,md the SolId Waste Ordinance The Storm Water. Grading and Dralnage Code prohibits certam discharges into 
the storm dralnage Fstem. requires esrstlng dischargers and land users to implement pollution prevention 
practices to rmrumlze the pollutants enrenng storm water discharges. requires the ap to review programs for 
dralnage control and grading ac~~v;ty. rcgulatcs sediment and eroslon controls for construction sites. designates 
responslblllty ior rnalnrenancc of dramage control faclltues and eroslon pracuces. and estabhshes enforcement 
procedures. The Storm %‘ater. Grading and Drainage Control Code IS enforced by the Department of Construcuon 
.md Land Cse (DCLU,. rhe Department of Englneenng - Street Use Scctlon. and the Department of Engineering 
Dralnage and \+‘aste\vater Ur~l~fy tDWC1 

Metro’s Key Manhole Monitoring Program 

The Municlpallty of hlerropolitan Seattle (Metro) uses a manhole momtonng program to ascertain whether or not 
Illicit discharge connecnons are present and. If so. to Iden@ the sources. tier the sources are Identified, 
compames are brought Into compliance with Metro’s discharge limits and pretreatment standards. This program 
Aso requires lnspectlons oi facllltles that \.lolate the pernut requirements. 

Field Screening 

Seattle Dw’,s field screerung program consists of respondmg to citizen complaints, responding to city employees 

or other agency calls. and implementing source control programs and long-term monitoring of surface waters. 
Seattle w11l rely on its ordmances. the erosion control program, citizen response. and field personnel to control 
future llliclt discharge connecuons problems. 

Follow-up lnvcstieatioo Proeram 

The ObJectIveS of Seattle’s Source Control Program are to eliminate cross connections, reduce spill-related risks, 
promote better waste disposal. promote good housekeeping practices. provide educational materials on water 
quality. and require routlne mamtenance of storm water control facilities where new storm drams will be 
constructed to reduce combined sewer overflows. This program is implemented on a watershed basis and responds 
to the uruque charactensucs of that watershed. The Source Control Program IS first implemented in watersheds 
ldenufied by the Department of Ecology as havmg surface waters of concern. These are areas of concern because 
they are used for recreauon or as a fishenes resource, The Source Control Program contains the following steps: 
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. Data Gathennq: All the water and sediment quality data from the storm drainage system and all the 
basin tnformauon (e.g.. size. topography. industry type) are comptled. Dramage maps and side sewer 
cards tdenufv outfalls and sewer lines. 

. lmtial Investigation: Drainage bastns are field checked. The side sewer cards are examined, industrial 
sites are Inspected. htstoncal tnfonnatron from the owner IS obtained. dye testing is performed to prove 
connectrons. and a televtston Inspectton IS done when necessary. Seattle’s storm dram lines and catch 
basin marntenance schedule IS evaluated and when necessary revised to Improve water quality. 

. Busmess Inspectron and Educatton Program Bustnesses wtth a hrgh potential to pollute storm water 
discharges are visited by Source Control Water Quality Investigators. Dunng the visit. the operator 
N-III receive a copy of the untten Inspection procedures. Lf necessary, follow-up visits are conducted to 
~‘uanntee compliance The operators are encouraged to implement new BMPs or Improve old ones to 
ensure compliance The factltttes are also given mformauon on current programs. including 
enforcement inforrnauon. Repeat offenders are referred to the appropriate agency for enforcement 
xtion 

. Educauon and Outreach Educauonal mater& descnbing the negative impacts illicit discharges have 
on the storm sewers and surface waters are distnbuted within watersheds to the public and to industrial 
facttItles An tncenuve program IS provided for businesses to encourage participation. 

The Source Control Program approach by watershed allows for onsne VISIIS and for pipes IO be checked for illicit 
discharge co~ecuons and has been v’ery effectrve. Seattle also works with Metro’s Industrial Waste Staffbecause 
of their authonty to enforce pretreatment ltmrts on discharges from mdustnes. 

SDill Prevention Proeram 

4s required by the Source Control Program. site mspecuons are performed at industnes tdenufied as srgnificant 
polluters The inspectors ensure that each factltty has a spill prevenuon program. tncluding the mater& to 
respond to a spill. The Seattle Mumctpal Code requires all industnal facrlities to develop and implement spill 
prev-enuon programs 

Seattle Fire Department - Hazardous Materials Unit 

Within Seattle, the Fire Department is the main responder to spills within the city, as well as those IO surface 
waters. The Fire Department enforces sections of the Uniform Building Code that address buildings used for 
storing. handling, or using hazardous wastes. Each industry that uses or stores certain axnount~ of hazardous 
wastes IS required to obtain a petm~t from the Fire Department. Facilities are inspected when they apply for the 
pemut and are inspected each year after permit issuance. 
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Seattle Police Department - Harbor Patrol Unit 

The Seattle Harbor Patrol IS responsible for the enforcement of 011 spill regulations !%,lthin the Seattle Harbor Code, 
The patrol lnvesugates complaints recclved from a Z-I-hour hothne and reports from the Department of Ecology 
Jnd the U.S. Coast Guard. If a pollution problem exists. the source IS traced and enforcement acuons taken. 

Trouble Call Network 

Metro runs a Trouble Call Netlvork for public use for handling potential liater quality problems. including spills 
Seattle works with Metro on this project 

Public Repot-tine Proeram 

DWU published literature with telephone numbers for citizen use when reportmg water quality problems or for 
requesung lnforma’uon on disposal of hazardous matenals. 

DWU recogruzes the Importance of public education 111 relation to protecting irater quahty and has taken an 
Jpproach that combines the followlng three components public mvol\,emenr. m-school educauon. and general 
public outreach. 

Public Involvement 

Citizen mvolvement was Important In developmg Seattle’s storm water program. and DWU involves citizens at 
\.anous levels of the decision makmg process. The public Involvement programs mclude the followmg: 

. CornprehensIve Drainage Program Citizens Advisory Commmee: Citizens were key in developing the 
DWi[. The DWU is charged with developing a Comprehensive Drainage Program to determme which 
areas would benefit the most from the new fees. A Citizens Advisory Comrmttee (CAC) was created to 
represent the community interests. The Comprehensive Drainage Program is the foundation of 
Seattle’s water quality projects and will be updated in 5 years with public involvement. 

. Drainage and Wastewater Utilitv Citizens Advisory Committee: The CAC is now the advisory 
committee for the ongoing activity of the DWU. The Dramage and WastewaterUtility Citizens 
Advihy Committee (DWUCAC) has expanded its membership to include minority communities and 
in&trial interests that are concerned about water quality and utility services. 

. Car&l Pro&t Develwmcnt: When programs for new capital facilities are developed, DWU invokes 
the public. The public interest usually focuses on the impacts of construction but may expand to 
Include water quality and emqronmental improvement. 

. Watershed Planrung: The Puget Sound Water Quality Authontl; and the Department of Ecology 
administer a program tit addresses planning for the control of nonpoint source pollution within 
watersheds. The watershed programs are developed by a Watershed Management Comrmttee (WC), 
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whtch cc~onses members from commumfi and business organizations and government agencies that 
are inter: 'I the watershed 

Schools Education Prok 

These educational programs . -Ixe respect for water resources and encourage responstble behavtor. DWIJs 
schools program burlds on esr:. .I\-tronmental educatton and has reached 80 Seattle schools The following list 
describes several of these programs 

. Salmon m the Classroom DWU has provtded the tratmng and equipment for teachers tn schools to 
raise salmon from egg to f~ and then release the frv mto local recetvmg waters. The salmon are 
rntsed In aquanums that stmulate spawmng stream condtttons. DWU tratns the teachers participating 
: the project and provtdcs ;I manual for addtttonal tratmng and lesson planmng. DWU also sponsors 

‘ycld tnps one to obtain the eggs and the other to release the frv. 

. L.- Fteld Tnp DWU sponsors a field tnp every year for fourth or fifth grade students to the 
Seattle .-\,,anum to learn about ;rquattc spectes. thetr habitat. and the Impacts of human activity on 
rhetr habitat DWU ;tlso sponsors a tishtng fteld,tnp to a trout farm Students recctre a tour and learn 
about the Impacts of nonpotnr source pollutton 

. Mrddle School Water Qualttv Educatron Video Program: “Water You Doing”” IS a 35mmute 
educational vrdeo produced bv DWU wnh a grant from the Department of Ecology. The video’s 
zudtence IS mtddle school students and mcludes a teacher’s manual and field tnp guide. Five video 
segnicl..L .ddress five dtfferent water quaIt& Issues The manual describes lesson planmng, is a 
resource ,urde. and contatns a field tnp dtrectop DWU has gtv’en workshops on how to use the video 
and has drstnbuted II to e\‘eF public middle school n-t Seattle. 

. Speakers Bureau. DWU emplovees who work on Lvater quality Issues. community volunteers, and 
others are part of DWU’s speakers bureau. The speakers gave classroom presentatrons on water quality 
education acttv I!:G sponsored by the DWU. 

. Puget Sound on Wheels: DWU IS sponsonng the development of a mobile educauonal display by the 
Seattle Aquarium. The display wrll include a truck outfitted wnh a walk-through exhibit describing 
the Puget Sound water resource. habitat. and polhmon issues, The exhibit wtll be shown at schools 
and commumty farrs. 

. Education Coordination: Other educational efforts sponsored by DWU include a teachers advisory 
committee that evaluates the water quality classroom and field trip activities to help DWU enhance. its 
programs: DWU participation on Seattle’s Environmental Education Committee and promotion of its 
programs. as well as work w7t.h other organizations; and membership in the Washington 
Environment 11 Education Committee sponsored by the State Sqxrintendent for Public Instruction. 
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General Public Education Program 

Many residents have an our-of-slghr. out-of-mmd attitude about their behaviors concerning water quality. General 
public educauon should change rhe negative everyday activities people perform on a regular basis. The following 
DWU programs encourage appropnare behavior and commumty miuative to protect water quality: 

. Source Control Education: With a grant from the Department of Ecology, DWU has implemented a 
program to control nonpoint source pollution at the source DWU accomplishes this through a tluee- 
pronged approach Consumer Education. Clean Water Business Partners. and Targeted Education 
Campaigns 

. Watershed Education DWU currenlly sponsors two watershed action programs in Seattle. The WMC 
responsible for de\,eloplng the programs concluded that the people living and working mthin the 
Lvatersheds must be educated on Lvater quality In order to pre\ent funher degradation of the 
ivatersheds 

. Storm Drain Srcncllln<. DWU uses volunteer school and cornmum& groups lo paint a message on 
Seattle’s storm drain Inlets. With this program. DWU hopes to nd Seattle of the out-of-sight, 
out-of-mind xtltude 

. Motor Oil Recxllnp, DWU and the Seattle Solid Waste Utllin: coordinate a used 011 recycling 
program LVaste 011 collectlon tanks are located at the 12 locations of an auto supply store in Seattle. 
The supply store. along ivlth the utilities. publicizes the program. 

. Warerfront Aivareness Company: DWU and an association of waterfront busmesses have initiated a 
cleanup campaign for the waterfront. DWU has also added a pollution preventlon message to the 
effon and has recruited chrldren lo pamt polluuon prevention messages on trash cans. 

. Seattle Aquanum Intertidal Exhibit: DWU has contnbuied 10 a new aquanum exhrblt displaying an 
lntertldal ecovsrem and explalmng the porentlal negative impacts of human activity on the ecosystem. 

. BIII Inserts and Cibu?de Direct Mailings: DWU includes education and public awareness materials in 
its bimonthly bdlings. Customers are aim mailed brochures about water quality protection and storm 
water management. 

. Outreach to Non-Enalish Stxakinp Communities: DWU is developing water quality messages in 
different languages for publication in commurtity newspapers. 

. Television Public Service Announcements: DWU has developed four public service announcements 
for broadcast on local televlslon. The announcc;/ments address the importance of watersheds, the 
difference between sanitary and storm sewers, nonpoint source pollution, and pet waste. 

. Seattle Pubhc Llbranes: DWU is currently working to distribute copies’of the educational videos to all 
branches of the public librq. The video has also been made available for broadcast on the public 
access cable stauon. DWU ~111 develop educational displays for all of the libraries. 
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Local Hazardous Waste Management Program for Seattle-King County 

Seattle IS pan of the local hazxdous waste management program and is currently developmg and tmplementing 
programs for small busmesses. The components of the program are to provtde free onstte consultations to small 
bustnesses: orgamze semrnars. workshops. and classes for busmess persons create brochures. booklets, and other 
matenals. create a resource Irbrap on hazardous waste Issues. provtde response to complaint calls and agency 
referrals: conduct onsrte sunqs of bustness practtces. and research new treatment methods. Parttcipaung agencies 
rnclude the Seattle-Kmg Counts Health Department. Kmg Count. Seattle. Metro. and 29 suburban cities. 

Solid Waste Utility Household Hazardous Waste Program 

The Seattle Solrd Waste Uulrtv operates one permanent household hazardous waste collectron sue and sponsors a 
used motor 011 collecuon sstem. The household hazardous waste component also provtdes educatronal materials 
to the publrc on altematr\e products collectron senxes. and the proper use and disposal of products. 

Metro’s Small Quantity Generator Program 

1‘111s progr,tm pro\ tdss small busrncsscs vvrth rniormatron and assrstance on the proper use and drsposal of 
twxdous tvastes and on \vavs IO II~I~~II~L~ the pollutants entenng storm drams and SU~~XC waters. The Waste 
lnformatron Network was developed through thus program and conststs of pncate busrnesses. public agencies, and 
other groups that try to reso1v.e waste management concerns 

Seattle-King County Department of Public Health Environmental Services Program 

The health department operates a telephone tnformation line that provtdes mformatton on waste reduction and the 
proper storage and drsposal of household hazardous vvastes. The health department also operates a mater& 
eschange. know as “lndustnal Materials Exchange” (IMEX). IMEX oversees the transfer of hazardous materials 
from the generator to a party that can use them. 

Infiltration Control Proera’m 

If mfiltratron from the samtary sewer to the storm sewer occurs, the crty’s mamtenance crew will conduct a 
television or walk-through inspection to locate the leak and make the necessary repairs. Storm drain maintenance 
actrvtties include upgrading surface drarnage facilities (e.g., inlets, catch basins, junction boxes, ditches) and 
remo\-mg debns from detenuon factlities. Sewer maintenance mcludes inspectron, routme cleaning, and system 
repaIrs. 
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VIRGINIA BEACH, VIRGtNIA 

L’irguua Beach presently facrlitates or partrcrpates in existing programs that address illicit discharges and other 
forms of pollutron. The rll~cn drscharge program described below will supplement the current programs for 
detecting and elmunattng sources of rllictt dtscharges. 

Ordinances 

The city of virgtnia Beach has developed the Storm Sewer Discharge Ordinance. which authorizes the city to 
regulate non-storm water drscharges to storm sewers and surface waters. Thus ordinance WIII supplement other 
codes currently tn effect. spec~ficallv the burlding code. ,which requires sarutay and storm sewers of a building to 
be kept separate The Department of Public Works will be responsrble for tmplementmg and enforcmg the 
ordinance. The Storm Sewer Discharge Ordinance also grants mspectron and morutonng authority. as necessary, 
for admlrustratron and enforcement to the Department of Publtc Works. An esrstmg program conducted by Public 
Works through the Department of Permru and Inspectrons mspects constructron sites for rllictt discharges. Other 
CI~ agencres that perform ~nspectrons are to report violations to the Department of Publrc Works 

Oneoine Field Screening Proeram 

The purpose of thrs program is to test field screening points throughout the term of the permtt for dry weather 
flows and other indications of possible Illicit discharges. The program will screen points tdenufied in the city’s 
Part I application and screen new points. 

Part I Sites 

Out of the I 12 field screerung pomls wrth dry weather flow identified in Part 1, 30 sites were chosen for continued 
dr$ weather momtonng. The sampling results are compiled’and added to the e.xisting GIS data base. If dty 
lveather flow continues at these sates. the possible source(s) will be investigated. 

New Sites 

New field screening sites will be chosen from areas with high concentrations of commercial, industrial, and older 
residential areas and from major highways and roads that have automotive and commerciaJ service areas. The 
final selection of the new screening points will he determined by field inspection. The chosen outfalls are 
examined for dry weather flow. If flow is present. then a sample is taken. Twenty-five new field screening points 
wtll be evaluated during each year of the permit. The sampling data for each site will be compiled and entered into 
the GIS data base. Lf dry weather flow continues at these sites, the possible source(s) will be investigated. 

Investieatioo of the Storm Sewer System 

September lo,1997 4-28 Final Draft 



To locate the sources of Illicit discharges. secuons of the storm sewer will have to be Investigated. Investigations 
1~111 be conducted based on analysts of the data received from field screemng actlvlties and any other information 
the city receives concermng lihclt discharge connections. This program w11l emphastze public reporting to aid 
Im’esugauons. lnvestlgatlons w1l1 occur at the problem areas and ~111 involve mappmg and evaluation. field 
suneys. and source Idenuficatlon. 

Mapping and Evaluation 

Each area to be Investigated ~111 be hIghlIghted on the storm sewer map. and the drainage area ~111 be defined. 
The npes of land uses ~111 also be evaluated to deternune the types of resldentlal. commercial. and industrial areas 
that may be potential polluters Other areas that wll receive special attention Include samtan. sepuc tanks. and 
\ ehlcle maintenance xt~mn sources 

Field Surveys 

The CI~ ~111 utilize the stratea of “halving-Intervals” to locate the area of the source This method ~111 be applied 
IO the maln trunk of the se\\er nstcm and branch lines as necesslp In\.estlgatlons ~111 occur halfivay between the 
:icld screening points and the upper most headwater locatlons These In\.estlgatlons wll use the same cntena as 
Ihe field screening, exept onI> one ~IIC 1 ISII ~111 be conducted The Department of Public Works lv111 perform the 
field surveys. 

Source Identification 

.Uer the area and the probable X~I\IIY have been IdentICed. field vlslts n111 be conducted to Ident the source(s). 
F1i.e actlons are taken to ellmlnate ;I source once It IS Identified: sendlng a letter lvlth a questlonnalre: sate visit 
.wd inten leu d>e tests or smoke nests. of needed: noncomphance notification. and follow-up mspectlons. 

. Letter ulth Questlonnalre. The Department of Public Works ~111 send a letter to the owner/operator of 
the suspected source to advise the owner/operator of the problem and to request that the 
owner/operator complete the attached questionnaire. The completed questionnaire should descxibe the 
industnal actrllues and Indicate the possible sources of non-storm water discharges. 

. Site Vislt and Intentew Afler the questionnarre IS received. a staff person from the Department of 
Public Works ~111 conduct a site visit and interview to further pmpoint the source. 

. Dve Tests and Smoke Tests: lf the questionnaire, site visit. and interview do not support the field 
screening data. then it IS necessary to perform fluoromettic dye tests of plumbing fixtures and floor 
drains. ff several sources are suspected. a smoke test may be needed to limit the number of possible 
sources and to allow for a more detailed analysis, These tests will be performed by the Department of 
Public Works 

. Noticatlon of Noncomphance: Once the suspected source IS confirmed. the owner/operator will be 
issued a noticatlon of noncompliance with the Storm Sewer Discharge Ordinance and will be subject 
lo the penalties In the ordinance. 
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Case Studies Chapter Four 

. Follow-ur, Inst~~tlon The Public Works staff will conduct follow-up inspections to ensure that 
corrective action \+as taken and the Illicit discharge has been eliminated. If the negligent violation 
conunues. the Vlrglma Water Control Board (VWCB) and/or the news media ~111 be notified. 

Spills Proeram 

The spills program In Virglma Beach has t\vo components: hazardous material spill response and inspection of 
sites for proper compliance \\lth State ;Ind Federal regulations for gas. 011. and hazardous chemicals. 

Spill Response Program 

The city IVIII contmue to Implement 11s Hatirdous Materials Emergenq Response Program through the Virginia 
Beach Fire Department The program IS structured to comply with SARA Title III. Emergency Plannmg and 
Community Right-to-Know leyslatldn. The response program details the proper procedures to be followed in the 
s\‘ent of a hazardous materials spill. which could affect persons. propem. or the environment. The program also 
describes the roles and responstbllltlcs of local government and pnvate agencies when respondmg to hazardous 
materials emergencies 

The Fire Department IS responsible for the command and control of actlvmes dunng a sp111 event. The Fire 
Department prolldes lmtlal containment. fire suppression. rescue operations. and evacuation procedures. 
However. cleanup IS the responslblllty of the spiller. or owner/operator of the facility, with monitoring from the 
Fire Department. When necessary. the Fire Department contacts local, State, and Federal government offices. The 
Department of Public Works will be notified if any spills enter or have the potential to enter the storm sewer or 
surface waters. Public Works w-111 then assist the Fire Department with material and equipment to prevent the spill 
from entenng the storm server and/or to remove an ewting spill from wxhin the storm sewer. 

Inspection Program 

The VWCB IS responsible for regulatmg waste materials for wastewater and petroleum products, and the Virginia 
Department of Waste Management regulates solid and hazardous wastes. Under the Hazardous Waste 
Management Regulauons. the Virgmta Department of Waste Management requires facilities that generate more 
than 1,000 kilograms per month of hazardous waste to develop a contingency program and emergency procedures. 
The Federal Government requires a spill prevention and contamment countermeasures (SPCC) program for 
facilities that have the potential to discharge 011 in reportable quantities to surface waiers. VWCB requires 
facilities covered under an SPCC to develop an oil discharge contingency program for bulk storage of 25,000 
gallons or more. 

. The sty has an inspeztion program that delineates the proper methods for the storage and hand@ of 
hazardous wastes to prevent spills from entering the storm sewer or surface waters. The Fire Mar&al’s 
office mspects all commercial properties for compliance. Inspection frequency is based on the nature 
of the percetved hazard. New buildings and construction sites are inspected by the Permits and 
Inspecuons Dnxton of the Department of Public Works to ensure compliance with State and Federal 
regulations for gas. oil. and hazardous chemicals. 
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Chapter Four Case Studies 

Reponine of Illicit Discharees and Water Qualitv ImDacts 

L’trgtma Beach has Implemented \‘anous programs to address water quality tssues. Public educauon programs in 
relatron to storm water are coordinated through the Public lnformauon Office at Public Works. The ctty’s local 
cable telc\.tston channel has shown videos on water qualie. Inter control. sediment and erosion control. and storm 
water management. The ctn has also dtstnbuted literature In the form of leaflets and brochures on similar topics. 
On a regional level. storm water public tnfomtatlon programs are developed through the Hampton Roads 
\luntctpal Commurucators t HR&lC) HMRC’s membership mcludes the ctues/counties of Virguua Beach, 
Norfolk. Hampton. Chesapeake. James City. Newport News. Portsmouth. Suffolk. and York. Upcoming projects 
Include stencrltng storm dratns and dc\,eloptng publtc servxze announcements for media broadcast. 

\w arencss and Reporting 

The current programs tncrease public awareness of \vater quality issues and of potentral impacts of illicit 
citscharges The city would like the publtc to Increase reporttng of tllictt discharges. The Department of Planmng 
~\tthtn the Dtv-tston of Env.tronmental >lanagement. along with other depanments. takes reports of odor. color. 
turbtdttv. and the presence of trash In storm sewers and watenvavs. The following mformatton programs will 
-onttnue to Increase public awareness .rnd encourage the public to report signs of 111tc1t dtscharges. These 
~nlbrmatlon programs include ;I brochure. Cttvllne message. dnd a slide show 

. Brochure: The brochure wtll address “what to look for” and “who to report to.” The public will 
receive discharges The brochure wtll present the options of a hotline and a marling address for 
reporting. The Publtc lnformatron Office ~111 develop and dlstnbute the brochure wtth funding from 
Public Works The brochure WIII be marled wnh the water/sewer btll e1’et-y 2 years and be distributed 
to schools and communtty groups 

. Ctfiltne blessage Virgtma Beach has a public rnformatlon service lme called Cityline A taped 
message concemtng 1l11cit dtscharges will be developed for Cthlme and WIII include informauon 
similar to that in the brochure 

. Sltde Show .A sltde show with accompanvmg text rvlll be de\.eloped by the Public lnformauon Office. 
The target audience wll be chrldren and commumty groups. The slide show wtll be presented once a 
year at elementary. middle. and hrgh schools, A copy,of the slide show wrll also be given to the 
L’irginia Martne Science Museum. 

Proper Mauaeement and Disposal of Used Oil and Toxic Mherials 

The Citv currently participates tn programs that facilitate the proper disposal of used oil and toxtc materials. The 
Southeastern Public Senxe Authonty (SPSA) has various recycling prog&ms, including curbside collection and 
drop-off centers. SPSA produces and distributes brochures explaining the recycling program and listing the 
locations of the drop-off centers. Household hazardous wastes are accepted at the regional landlil1 and at seven 
transfer stations free of charge to pnvate citizens. The State of Virgima operates a used oil recycling program 
through the Department of hlines. Minerals and Energy. This program recrmts servrce stations to accept and 
properlv dispose of used 011. .A toll free number that grves the names and locations of the service stations is 
available to rhe public. 

Final Draft 1-3 1 September lo,1997 



Case Studies Chapter Four 

New Programs 

The followvlng new programs frill be de\,eloped: 

. Brochure: The Public Information Office will develop and distnbute a brochure 10 promote and 
e.xplam all programs within the city that handle the proper management activities of used oil and toxic 
materials.. The brochure will list the telephone numbers of the various agencies with such programs. 
The brochure ~111 be available at slide show presentations and mailed eve? 2 years wxh the 
\vater/sewer bill separate from the illicit discharges brochure. 

. Clhllne Message .A hoped message will be developed by the Public Information Office that will state 
rhe maJor programs and information sources that deal with the management and disposal of used oil 
and tosx marenals 

. Slide Show .A slide show ~111 be developed on the proper management and disposal of used oil and 
IO.KIC materials The slide show WIII be made available 10 schools. community groups. and the Virginia 
Xlanne Science kluscuin 

Controls to Limit Miltration from Sanitarv Sewers and Septic Svstems 

Sanitary Sewers 

Problems wllth Miltratlon of seepage from samtary sewers lo storms selvers m Virginia Beach are rare because the 
storm sewer IS located under rhe curb and the sanitary sewer IS In the middle of the road. The Sewer and Water 
Standard Speclficarlons and Details of rhe Department of Public Utllitles requires conslderatlon of design, pipe 
depth. and alignment IO alold confllcr between the two sewer systems and to facilitate mamtenance. When a leak 
or spill does occur from the samw sewer 10 the storm sewer, the sewage is contamed in the storm sewer and 
pumped lo the samrap sewer or tanker trucks 10 prevent discharge 10 surface waters. If the sewage cannot be 
collected. Public Udliues wdl disinfecl the site and obtain a special discharge permit from VWCB. Sanitary 
overflows are reported to WCB’s Tidewater Regional Office within 24 hours. A wntten report is also required 
within 5 days. Public Utiliues reports any overflows to Public Works. 

The Deparunent of Public Utilities has an inspection program for locating defects within the sanitary sewer system. 
Television imons for mfiltration problems are performed on 80,000 feet of sewer lines per year. 

Septic Systems 

Subdivision regulauons require every subdivision to have an adequate sanitary sewerage system cohesive with the 
QF of development proposed. If public sewerage is not an option. then private sepuc tanks must be built. These 
Individual sewerage qstems must be permitted by the Virginia Beach Health District in cooperauon with the 
Virglma State Health Department. 
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Chapter Four Case Studies 

If the public health director determInes that the area chosen for the septic system has poorly dramed soils. then a 
land management program must be developed by the property o\vner and approved by the director. The program 
must contain the location of the septvz tanks and a proposed dramage program. The owner IS also responsible for 
the constmctlon. repair. malntenancc. .md operation of the Fstem 

If septic tanks are located In the CheGpcakc Bav Presenatton Area. the Chesapeake Bay Preservation Area 
Ordinance requires the prope- o\\ncr IO provide a reseme sewage disposal dramfield site 1~1th a capacity at least 
equal to the pnmary sewage disposal drarnficld site. The same IS tme for septic w-terns located in the Southern 
Watersheds. as stipulated In the Southern Watersheds Management Ordinance. 
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